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NOTHING IS FASTER 


NOTHING IS MORE EFFECTIVE 


PRE-MICRONIZATION assures particle size for maximum effectiveness 


AAA; | P| © For quick relief of bronchospasm of any 
VIC i la Cc [ ~ origin. More rapid than injected epinephrine 


in acute allergic attacks. 
Epinephrine bitartrate, 7.0 mg. per cc., suspended 
in inert, nontoxic aerosol vehicle. Contains no alco- 
hol. Each measured dose 0.15 mg. free epinephrine. 


,- | tag ® Unsurpassed for rapid relief of symptoms of 
* 
ialer-ISO 


rr 
asthma and emphysema. 


Isoproterenol sulfate, 2.0 mg. per cc., suspended in 
inert, nontoxic aerosol vehicle. Contains no alcohol. 
Each measured dose 0.06 mg. free isoproterenol. 


MEDIHALER’ 70% Air Right Now! 


Millions of asthmatic attacks have been aborted faster, more 
effectively, more economically with Medihaler-Epi and Medi- 
haler-Iso. Automatically measured dosage and true nebuliza- 
tion...nothing to pour or measure...One inhalation usually 
gives prompt relief. 
Prescribe Medihaler medication with Oral Adapter as first 
prescription. Refills available without Oral Adapter. 


The Medihaler Principle of automatically measured-dose aerosol medications in spillproof, leakproof, 
shatterproof, vest-pocket size dispensers also available in Medihaler-Phen® 
(phenylephrine, hydrocortisone, phenylpropanolamine, neomycin) for prompt, 
lasting relief of nasal congestion. 


LOS ANGELES 


“26 
| 
3 1 
| 
14 
17 i 
= Ker 
44 
i 


SOUTHERN MEDICAL JOURNAL 


=~ 
= 


APRIL 1958 vo 


| 


(CHLOROTHIAZIDE) 


umn 


EDEMA 


Start therapy with one or two 500 mg. 
tablets of ‘DIURIL’ once or twice a day. 


BENEFITS: 


® The only orally effective nonmercurial agent 
with diuretic activity equivalent to that of the 
parenteral mercurials. 


® Excellent for initiating diuresis and maintaining 
the edema-free state for prolonged periods. 


® Promotes balanced excretion of sodium and 
chloride—without acidosis. 


Any indication for diuresis is an in- 
dication for 'DIURIL’: 


Congestive heart failure of all degrees of severity; 
premenstrual syndrome (edema); edema and toxe- 
mia of pregnancy; renal edema—nephrosis; ne- 
phritis; cirrhosis with ascites; drug-induced edema. 
May be of value to relieve fluid retention compli- 
cating obesity. 

SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' 
(chlorothiazide); bottles of 100 and 1,000. 


‘DIURIL' and 'INVERSINE' are trade-marks of Merck & Co., Inc. 


MERCK SHARP & DOHME 


Division of MERCK & CO., Inc., Philadelphia 1, Pa. 


2 
fe 
4 


VOLUME 51 SOUTHERN MEDICAL JOURNAL 3 


as simple 


YPERTENSION 


J INITIATE 'DIURIL' THERAPY 


'DIURIL' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


Pe ADJUST DOSAGE OF OTHER AGENTS 


The dosage of other antihypertensive medication 
(reserpine, hydralazine, etc.) is adjusted as indi- 
cated by patient response. If the patient is estab- 
lished on a ganglionic blocking agent (e.g., 'IN- 
VERSINE') this should be continued, but the total 
daily dose should be immediately reduced by 25 
to 50 per cent. This will reduce the serious side 
effects often observed with ganglionic blockade. 


3 ADJUST DOSAGE OF ALL MEDICATION 


The patient must be frequently observed and care- 
ful adjustment of all agents should be made to 
determine optimal maintenance dosage. 


BENEFITS: 
« improves and simplifies the management of hypertension 


« markedly enhances the effects of antihypertensive agents 


« reduces dosage requirements for other antihypertensive 
agents—often below the level of distressing side effects 
« smooths out blood pressure fluctuations 


INDICATIONS: management of hypertension 


Smooth, more trouble-free manage- 
ment of hypertension with ‘DIURIL’ 
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elevating the mood, and easing anxiety, 
Bifran tablets contain the plus factor, 


Cholan DH" (dehydrocholic acid, Maltbie). 


This hydrocholeretic maintains a normal 
‘flow of bile, thus avoiding the physio 
logical consequences of low fat in 
in the usual dietary program. 


Each Bifran tablet contains 5 mg 
methamphetamine hydrochloride,, 200 
dehydrocholic acid (Maltbie), 
mg. pentobarbital, 
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Belleville 9, N. J. 
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INCI 


RON 


CORRECTS 

IRON DEFICIENCY 
AS IT 
STIMULATES 
APPETITE 


DELICIOUS CHERRY FLAVOR 
DESIGNED TO APPEAL TO 
BOTH CHILDREN AND ADULTS 


Supplies essential iron as ferric pyrophos- 
phate, highly stable, well-tolerated, readily 
absorbed ; essential vitamins Bi, Bg and By2, 
established as appetite stimulants; essentia | 
\-Lysine for greater protein economy in the 
pediatric diet. 


INCREMIN Syrup 


FORMULA: Each teaspoonful (5 cc.) contains: 
I-Lysine HCI 
Ferric Pyrophosphate (Soluble) 
tron (as Ferric Pyrophosphate ) 
Vitamin By2 Crystalline 
Thiamine Mononitrate (Bi) 
Pyridoxine HCI (Bg) 
Alcohol 
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there’s pain and 
inflammation here... 
it could be mild 

or severe, acute 

or chronic, primary 
or secondary 
fibrositis—or even 
early rheumatoid 
arthritis 


more potent and 
comprehensive 
treatment than 
salicylate alone 


. assured anti-inflammatory 


effect of low-dosage 
corticosteroid' 


. additive antirheumatic 


action of corticosteroid 
plus salicylate? * brings 
rapid pain relief; aids 

restoration of function. 


. wide range of application 


including the entire 
fibrositis syndrome 
as well as early or mild 
rheumatoid arthritis 


more manageable 
corticosteroid dosage 


. much less likelihood 


of treatment-interrupting 
side effects’ 


. Simple, flexible 


dosage schedule 
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Acute conditions: Two or three 
tablets four times daily. After 
desired response is obtained, 
gradually reduce daily dosage 
and then discontinue. 


Subacute or chronic conditions: 
Initially as above. When satisfactory 
control is obtained, gradually reduce 


the daily dosage to minimum 


effective maintenance level. For best 
results administer after meals and 


at bedtime. 


Precautions: Because SiGMAGEN 


contains prednisone, the 
same precautions and 
contraindications observed 
with this steroid apply also 
to the use of SIGMAGEN. 
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TABLETS CAPSULES ELIXIR « EXTENTAL 


In each Tablet, 


On 


Hyoscyamine sulfate 
Agr.) 16.2mg. (3% gr.) 48.6 


* 


95m LADONNA ALKALOID 
NATURAL BELLA 3 
hical Pharmaceuticals of Merit since 1878 
4. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA Ethical Pho | 
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DIABETES FOLLOWING TRANSIENT GLYCOSURIA* 


Diabetes 
Potential —on insulin 
Diabetes 18 patients 
16 patients (14%) 


(13%) 


AMES 
CLINIQUIC 


Non-Diabetic 
65 patients. 
(52%) 


should a non-diabetic, 
transient glycosuria ever be 
considered unimportant? 


Never. A patient showing even a mild transient glycosuria should 
be observed for years as a diabetic suspect.* 


Ultimate diagnosis on 126 patients with a previous transient mild 
glycosuria. Twenty diabetics were discovered 5-10 years after a 
recorded glycosuria— 10 diabetics after more than 10 years.* 
*Murphy, R.: Connecticut M. J. 2/:306, 1957. 


COLOR CA LI B R ATE D CLI NITEST rcacent Tablets 


the STANDARDIZED urine-sugar test 
for reliable quantitative estimations 


+ full color calibration, clear-cut color changes 

+ established “plus” system covers entire critical range 

» standard blue-to-orange spectrum long familiar to diabetics 
* unvarying, laboratory-controlled color scale 


(ay AMES COMPANY, INC « ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 45457 
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Evenly sustain relaxation of mind and muscle’round the 


TABLET THERAPY 
TABLET THERAPY 


WO MEPROSPAN CAPSULES IN THE MORNING 
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New... 
meprobamate 


prolonged 


release 


capsules 


ROUGH. 


1 ct TWO MEPROSPAN CAPSULES AT BEDTIME 


t 


Meprospan 


MEPROBAMATE IN PROLONGED RELEASE CAPSULES 


# maintains constant level of relaxation 
s minimizes the possibility of side effects 
« simplifies patient’s dosage schedule 


Dosage: Two Meprospan capsules q. 12 h. 
Supplied: Bottles of 30 capsules. 
Each capsule contains : 


Meprobamate (Wallace) .................... 200 mg. 
2-methy!-2-n-propyl-1,3-propanediol dicarbamate 


Literature and samples on request. 


q) WALLACE LABORATORIES, New Brunswick, N. J. 


MEPROSPAN THERAPY MEF AN THERAPY 

a 

j sam 12 P.M. 12 AMY 

al EVE AND SKELETAL M = 

TRADE -MARK CME-6598-48 


in every 
arthritic state 


Consistent Gains in Functional Capacity 
Can Be Achieved with Conservative Therapy 


The unemployable arthritic once 
again may undertake full 
employment and normal recreation. 
Patients once confined to the home 
or wheel chair often find it possible 
to engage in light work. And even 
bedridden patients can walk with 


comfort again. These are the 
benefits of conservative therapy 
as demonstrated in long-term 
studies.'*:3In fact, in these four- 
year comparative studies of 
salicylate and cortisone, the 
corticoid showed no superiority. 


Superior Conservative Therapy Provided by 
Buffered Pabirin 


Buffered Pabirin epitomizes 
modern, conservative therapy 
without the serious complications 
of corticoid therapy. Adrenal 
atrophy, peptic ulcers, moon-face, 
hypertension or psychotic reac- 
tions, a constant risk whenever 
corticoids are used,*’ will not 


occur with Buffered Pabirin. Month 
after month, Buffered Pabirin can 
be administered with a minimum 
of problems to patient and 
physician, and without the side 
effects common to the use of 
salicylates alone. Buffered Pabirin 
is sodium and potassium free. 
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Buffered Pabirin combines new form and formulation 
for faster pain relief, improved gastric tolerance 


Each tablet of Buffered Pabirin consists of an outer 
layer containing a buffer (aluminum hydroxide), 
para-aminobenzoic acid and ascorbic acid; an inner 
core of aspirin. The outer layer quickly releases 
aluminum hydroxide which affords superior buffering 
action and protects against gastric irritation. The 
core of Buffered Pabirin then disintegrates rapidly, 
permitting fast absorption of acetylsalicylic acid. 
PABA potentiates the acetylsalicylic acid and thus 
creates high salicylate blood levels. The ascorbic acid 
counteracts vitamin C depletion. 

The new form and formulation of Buffered Pabirin 
provides high and sustained salicylate blood levels. 
It may be administered over long periods of time 
without the nausea, dyspepsia or other gastrointes- 
tinal symptoms so frequently experienced with 
salicylates alone. 


in osteoarthritis, gouty arthritis, rheumatoid arthritis, 
bursitis, fibrositis, or tendinitis 


Buffered Pabirin’rabiets 


Each tablet contains: 
Acetylsalicylic acid (5 gr.) . .300 mg. 
Para-aminobenzoic acid 


Ascorbic acid..... 50 mg. 
Dried aluminum 


Sodium and potassium free. 


Dosage: Two or three tablets 3 
or 4 times daily. 


References: 1. Report of Joint Co ttee, 
Medical Research Council & Nuffield Founda- 
tion, Treatment of Rheumatoid Arthritis, 
British Medical Journal (May 29 We te 
1954. 2. ibid. (Age 13) 847-850, 1957. 3. Hart, 
Bagnall, A . W.; Bunim, J. Polley, 
F.'H.: Ninth International Congress on 
Rheumatic Diseases, Toronto, Ont. (June 25) 
1957. 4. Lewis, L., et al.: Ann. Int. Med. 
39-116, 1953. 5. Demartini, F., et al.: J.A.M.A. 


Photographs show 2-stage 168:1505, 1955. 6. Segaloff, A.: Ann. — y 


hg 2 12:565, 1954. 7. Kern, R. ‘A.: Am 
Tandem Release disintegration 233:430, 1957 


SMITH-DORSEY a division of The Wander Company «Lincoln, Nebraska 
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“It has a high degree of clinical 
safety... It is considered 
to be the preferred antimalarial 
drug for treatment of disorders 
of connective tissue, because 
of the low incidence of gastrointestinal 
distress as compared to that 
with chloroquine phosphate.” 


“, .. Plaquenil is decidedly less toxic and better 
tolerated by the average patient, even in high 
dosage, than is chloroquine.’” 


“_.. the least toxic of its class. . .’” 


APRIL 1958 


3 © 
Remarkably dd Ul a ij SULFATE 


effective 


in RHEUMATOID ARTHRITIS 


SIDE EFFECTS MARKEDLY REDUCED 


DOSE: Initial — 400 to 600 mg. (2 or 3 tablets) Plaquenil sulfate daily. P 
Maintenance — 200 to 400 mg. (1 or 2 tablets) daily. Write for Booklet 


suppueo: Tablets of 200 mg., bottles of 100. 


1. Seberbel, A.L.. Schuchter, end Harrison, W. Cleveland Clim. Quart. 24.98. Apr.. 1967. 
2. Schock, A.G.. and Alexander. The Schoch section. Bull. A. Mil. Dermatologiats 5-25, Nov., 1956. Atsbrine (brand One 
3. Cornbleet, Theodore: Arch. Dermat. 73:572, June, 1956. 
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for sleep ::: 


restorative sleep 


A RAPIDLY EFFECTIVE 
SHORT ACTING HYPNOTIC 


The unique, slow solubility and gradual absorp- 
tion of SOMNALERT afford excellent metering 
into the blood stream . . . the drug then under- 
goes ultra-fast metabolism. First effects can be 
noted within 30 minutes of ingestion . . . maxi- 
mum effect within 1 to 2 hours. 


Due to its transient action, SOMNALERT can 
be administered late at night or toward morning, 
usually with no disagreeable effect when the 
patient arises—no psychic depression, confusion, 
lack of memory. Effect upon blood pressure and 
heart rate minimal. 


Each SOMNALERT capsule contains 250 
mg. Hexobarbital (5-(1-cyclohexenyl)-1, 
5-dimethyl-barbituric acid, W-T) 


Indications: Simple insomnia. 


Dosage: One or two capsules before retiring. 
Supplied: Bottles of 100 and 500. 


THE WARREN-TEED 
PRODUCTS COMPANY 


COLUMBUS 8, OHIO 
Dallas Chattanooga los Angeles Portland 
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NILEVAR FOR PROTEIN TISSUE BUILDING 


Protein Deficiency, a Hazard in 


Surgical Patients, Reversed with Nilevar® 


With surgery made safe for the patient, 


the patient may now be made safe for surgery. 


Hernia repair 42.2 
Cholecystectomy 114.9 


Gastric resection 54.0 
; 


Colon resection 37.0 : 


Acute appendicitis 49.0 


NITROGEN LOSSES IN SURGICAL PATIENTS (after Rhoads*) 


*COMPLETE DATA IN ORIGINAL ARTICLE (Rhoads, J. E.: Internat. Abst. Surg. 94:417 (May) 1952.) 


Patients about to undergo extensive surgery! 
frequently have negative nitrogen balance and 
protein deficiency. And after any severe trauma, 
including extensive surgery, the rate of protein 
breakdown is increased. 

It is also well recognized that patients with a 
strongly negative nitrogen balance are much 
more prone to suffer delayed wound healing?, 
secondary infections*, shock? and delayed con- 
valescence?, 

The need for an effective protein anabolic 
agent is stated by Moore and Ball*—“there is one 
unbreakable rule of surgical convalescence: to 
complete his recovery, regain strength and re- 
turn to work the patient must come into positive 
nitrogen balance.” 

Nilevar (brand of norethandrolone) is a new 
anabolic steroid which rapidly and effectively re- 
verses or diminishes excessive protein catabolism 
and nitrogen loss accompanying major surgical 
procedures. The protein anabolic activity of 


Nilevar is specific. There are usually minimal or 
no androgenic side effects. 

In addition to its use both preoperatively and 
postoperatively, Nilevar is indicated in all con- 
ditions in which excessive protein catabolism 
(nitrogen loss) hinders or delays convalescence: 

Recovery from pneumonia, poliomyelitis, se- 
vere burns and fractures, and in the care of pre- 
mature infants, decubitus ulcers and wasting 
diseases such as cancer and tuberculosis. 

The daily adult dose is three to five Nilevar 
tablets (30 to 50 mg.). For children the daily 
dosage is 1 to 1.5 mg. per kilogram of body 
weight for the first ten days of treatment, after 
which the daily dosage should be reduced in all 
prepuberal patients to 0.5 mg. per kilogram of 
body weight. Individual dosages depend on the 
need for and the response to therapy. G. D. 
Searle & Co., Chicago 80, Illinois. Research in 
the Service of Medicine. References supplied on 
request. 
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A NEW, CORTICOSTEROID MOLECULE WITH GREATER ANTIALLERGIC, 
ANTIRHEUMATIC AND ANTI-INFLAMMATORY ACTIVITY 


for your patients with 


= BRONCHIAL ASTHMA, ALLERGIC DISORDERS 
= ARTHRITIC DISORDERS = DERMATOSES 


Squibb Triamcinolone 


Initial dosage: 8 to 20 mg. daily. After 2 to 7 days 
gradually reduce to maintenance levels. 

See package insert for specific dosages and precautions. 
1 mg. tablets, bottles of 50 and 500. 

4 mg. tablets, bottles of 30 and 100. 


> Squibb Quality—the Priceless Ingredient 
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ROCIDIN 


TETRACYCLINE-ANTIHISTAMINE-ANALGESIC COMPOUND LEDERLE 


A versatile, well-balanced formula capable of 
modifying the course of common upper res- 
piratory infections ... particularly valuable 
during respiratory epidemics; when bacterial 
complications are likely; when patient's his- 
tory is positive for recurrent otitis, pulmo- 
nary, nephritic, or rheumatic involvement. 


Adult dosage for AcHRocIDIN Tablets and 
new caffeine-free ACHROCIDIN Syrup is two 
tablets or teaspoonfuls of syrup three or four 
times daily. Dosage for children according 
to weight and age. 


Available on prescription only. 


TABLETS (sugar coated) Each Tablet contains: 


ACHROMYCIN® Tetracycline 125 mg. 
Phenacetin 120 mg. 
Caffeine 30 mg. 
Salicylamide 150 mg. 
Chlorothen Citrate 25 mg. 


Bottles of 24 and 100. 


SYRUP (lemon-lime flavored) Each teaspoon- 
ful (5S ce.) contains: 
ACHROMYCIN® Tetracycline 


equivalent to tetracycline HCI .... 125 mg. 
Phenacetin 120 mg. 
Salicylamide 150 mg. 
Ascorbic Acid (C) 25 mg. 
Pyrilamine Maleate .... 15 mg. 
Methylparaben 4 meg. 
Propylparaben 1 mg. 


Bottle of 4 oz. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 


*Trademark 
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first things 


.. change the patient’s conscious- 
ness from anxiety to faith 


.. establish an inner calmness in 
the patient 


When the Condition .. clarify the symptoms and diag- 


is not acute and diagnosis nosis by removing the symptoms 


due t iet 
is not obvious 


+. create in the patient a mental 
climate for health 


creates a subtle, even, continuous mild 
sedation without depression . . . com- 


bats anxiety .. . separates functional 
from organic symptoms 


Each tablet or capsule contains 1/4 
grain phenobarbital and 1/3 grain 
colloidal sulfur 


One, three or four times daily 


Wm. P. Poythress & Co., Inc. 


ETHICAL PHARMACEUTICALS * RICHMOND 17. VIRGINIA 


SC 


‘ 
| 
; i 
4 
| 
j 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
§ 


for simultaneously combating 
inflammation, allergy, infection 


(0.5% prednisolone acetate and 10% sulfacetamide sodium — 
_ S cc. dropper bottle) 


(0.5% prednisolone acetate, 10% sulfacetamide sodium and 
0.25% neomycin sulfate—% oz. tube) 


for ocular 


disorders 
to these 
topical 


0.3% 


5 ec: dropper 
bottle) 


standard for ocular infections 


(Sulfacetamide Sodium U.S.P —5 and 15 cc. dropper bottles) 


(15 ce. dropper bottle) 


(% oz. tube) 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 
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“...providing a cleaner 
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operative field.” 


ORGANON 
COMPLETE SYSTEMIC HEMOSTAT 


In 264 patients, “Adrestat reduced the amount of 
local bleeding during the actual surgical procedure 
in tonsillectomies and adenoidectomies to a mini- 
mum and helped to provide a clean surgical field 
that facilitates the operative procedure.”! 


Adrestat complements surgical skill with safe and 
effective hemostasis. It reduces capillary bleeding 
and oozing and promotes retraction of severed 
capillary ends without affecting normal blood con- 
stituents or the process of blood clotting. 


AVAILABLE IN THREE DOSAGE FORMS: 
ADRESTAT Capsules and Lozenges for pre- and post-operative 
use, each containing: Adrenochrome Semicarbazone, 2.5 mg. (pres- 
ent as Carbazochrome Salicylate*, 65.0 mg.); Sodium Menadiol Diphos- 
phate (Vitamin K Analogue), 5.0 mg.; Hesperidin, Purified, 50.0 mg.; 
Ascorbic Acid, 100.0 mg. 

Capsules in bottles of 30; Lozenges in boxes of 20 
ADRESTAT (F): For parenteral use during surgery, each cc. con- 
taining 5 mg. Adrenochrome Semicarbazone (present as Car- 
bazochrome Salicylate*, 130.0 mg.) 

Boxes of five 1-cc ampuls «+ 5-cc multiple-dose vials 
1-cc ampuls with sterile B-D"** Disposable Syringes 


*Pat. Nos. 2,581,850; 2,506,294 
**T.M. Reg. Becton, Dickinson & Co. 


Adenoid Surgery, Clinical Medicine, 
5, 327 to 331, (March) 1958. 


ORANGE,N. J. 


1. Ryan, E. R.: A New Aid to Tonsil and 


APRIL 1958 
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MEPROBAMATE” 


“Meprotabs” are new, coated, white, unmarked 400 mg. tablets 
of meprobamate. ® ‘“Meprotabs” are pleasant tasting, and easy to 
swallow. ®In this new form, the nature of medication is not iden- 
tifiable by the patient. ® ‘‘Meprotabs” are indicated for the relief of 
anxiety, tension and muscle spasm in everyday practice. ® Usual 


dosage: One or two tablets t.i.d. ‘““‘Meprotabs” 


WALLACE LABORATORIES, New Brunswick, N. J. (2-methy!-2-m-propyl-1, 3-propanedio! dicarbamate) 
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debilitated 

e elderly 

diabetics 

¢ infants, especially prematures 
INFECTIONS 
IN PATIENTS | ¢ those on corticoids 


*« those who developed moniliasis on previous 
broad-spectrum therapy 


* those on prolonged and/or 
high antibiotic dosage 


© women—especially if pregnant or diabetic 


the best broad-spectrum antibiotic to use is 


MYSTECLIN-V 


Squibb Tetracycline Phosphate Complex (Sumycin) and Nystatin (Mycostatin) ycin plus My 


for practical purposes, Mysteclin-V is sodium-free 


for “built-in” safety, Mysteclin-V combines: 


1. Tetracycline phosphate complex (Sumycin) for superior 
initial tetracycline blood levels, assuring fast transport of 
adequate tetracycline to the infection site. 


2. Mycostatin—the first safe antifungal antibiotic—for its 
specific antimonilial activity. Mycostatin protects 

many patients (see above) who are particularly prone to monilial 
complications when on broad-spectrum therapy. 


MYSTECLIN-V PREVENTS MONILIAL OVERGROWTH 
Capaules (250 mg./250,000 u.), bottles 


of 16 and 100. Half-Strength Capeulea 
(125 mg./125,000 u.), bottles of 16 25 PATIENTS ON 25 PATIENTS ON 
and 100. Suspension (125 mg./125,000 TETRACYCLINE ALONE TETRACYCLINE PLUS MYCOSTATIN 
u.), 2 on. bottles. Pediatric Dropa (100 After seven days After seven days 
mg./ 100,000 u.), 10 cc. dropper bottles. Before therapy of therapy Before therapy of therapy 
SQuiss eece 
Squibb Quality— ee eeeee 
the Priceless Ingredient eeee0 
Monilial overgrowth (rectal swab) -) None @ Scanty @ Heavy 
Childs, A. J.: British M. J. 1:660 1956. 
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he needn’t 
blow his top.... 
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SHOWN BLOWING ITS TOP IS A COLLECTOR’S 
TIN TOBACCO CAN, ONE OF MANY SUCH 
DESIGNS ONCE POPULAR IN AMERICA, 


AMBAR TABLETS AND EXTENTABS 


METHAMPHETAMING AND PHENOBARBITAL 


Weight Reduction: Obese patients may 
resist weight reduction because they 
fear losing the emotional security in- 
volved in overeating. AMBAR Extentabs 
or Tablets help them hold the diet line 
by giving them a more alert, brighter 
Outlook. AMBAR adds incentive to weight 
reduction, gives the patient a better 
chance of holding off the disabling 
effects of continued overweight. 


Without Jitters:*” Methamphetamine, a 
more potent CNS augmenter than 
amphetamine, but producing far less 
cardiovascular effect, is combined in 
AMBAR with phenobarbital. The combi- 
nation subdues CNS effects just enough 
to protect the patient from overstimu- 
lation. Result: mood amelioration with 
no undesirable excitation — weight 
reduction without jitters. 


Ambar Extentabs: 10 to 12 hours of appetite 
suppression in one controlled-release, ex- 
tended-action tablet. 

Methamphetamine hydrochloride . 10.0 mg. 
Phenobarbital (1 gr.) . . . . . 64.8mg. 
Ambar Tablets for conventional dosage or 
intermittent therapy. 


Meth 


ph y ide . 3.33 mg. 
Phenobarbital (% gr.). . « « « 21.6mg. 


Via 
Robins 


MURRAY, AND JESSUP, INDUST. MED. & SURG. 261269, 1997. 


A. H. ROBINS CO., INC. 
Richmond 20, Virginia 
Ethical Pharmaceuticals 
of Merit Since 1878 
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patient: 


medication: 


results: 


Case report from this patient’s physician: 


Female school teacher, age 41, suffering from 
severe anxiety. Often sought relief through 
excessive drinking. “Thorazine’ tablets appeared 
to help, but she often forgot to take medication. 
Progress was extremely slow. 


‘Thorazine’ Spansule capsules, 75 mg. b.i.d. 


Marked improvement within a few days. Patient 
stopped drinking and slept better. Stated that she 
really appreciates the convenience of the 
‘Spansule’ capsule. 


THORAZINE* SPANSULE* 
30mg. 75mg. 150mg. 200mg. 
Smith Kline & French Laboratories, Philadelphia 1 


first > 4 in sustained release oral medication 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, $.K.F. 
+T.M. Reg. U.S. Pat. Off. for sustained release capsules, $.K.F. 
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AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


A versatile, dependable diuretic — the most widely prescribed of its kind: its unique action 
as a carbonic anhydrase inhibitor has proved strikingly effective not only in conditions 
requiring diuretic treatment but in the management of other conditions as well. 


Diamox is well-suited to long-term therapy. Low toxicity, freedom from renal and gastro- 
intestinal irritation, ease of administration make its use simple and singularly free of 


complications. Excretion of the drug by the kidney is complete within 24 hours, with no 
cumulative effects.! 


Diuretic treatment with Diamox results in continuous rather than intermittent control of 
edema since Diamox is effective in the mobilization of edema fluid and in the prevention 
of fluid accumulation.! A single oral dose, active for 6-12 hours, provides the basis for the 
highly desirable advantage of daytime diuresis and nighttime rest. 


Supplied: Scored Tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. teaspoonful; Vials 
of 500 mg. for parenteral use. 


1. Goodman, L. S. and Gilman, A.: The Pharmacological Basis of Therapeutics. Ed. 2. The Macmillan Co., 
New York, 1955, p. 856. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY PEARL RIVER, NEW YORK C Lederte ) 
"Reg. U.S. Pat. Off. 
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FOSTEX CREAM 

for therapeutic washing of 

skin in the initial phase of acne 
treatment, when maximum 
degreasing and peeling 

are desired. 

FOSTEX CAKE 

for maintenance therapy to 


keep skin dry and substantially 
free of comedones. 
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Fostex’ degreases the skin 


Fostex contains a combination of surface 
active agents (Sebulytic*) which: 

< Completely emulsify excess oil so that 
it is quickly washed off the skin. 


4 Penetrate and soften comedones, 
unblocking the pores and facilitating 
removal of sebum plugs. 


Fostex dries and peels the skin 
< The Sebulytic base of Fostex dries and 
promotes peeling of the skin . . . actions 
enhanced by the keratolytic effects of 
micropulverized sulfur and salicylic acid. 


*(Sodium lauryl sulfoacetate, sodium alkyl aryl 
polyether sulfonate, sodium dioctyl sulfosuccinate.) 


Fostex is easy for your patients to use 


< Patients stop using soap on affected skin 
areas. Instead they use Fostex for thera- 
peutic washing of the skin. The Fostex 
lather is massaged into the skin for 5 min- 
utes—then rinse and dry. 


Write for samples 


WESTWOOD Pharmaceuticals 
Division of Foster-Milburn Co. 
468 Dewitt Street + Buffalo 13, New York 


. 
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Synatan employs DURABON)D* 


@a true repository technic for prolong- _¢ provides prolonged, gradual, uniform 
ing therapy from a single dose of oral amphetamine release with no peaks 
medication or valleys of activity . . . no sudden 


bursts of drug release 
#technic is a depot action analogous 


to that of long-acting protamine- incorporates no “drug traps” — the 


zine insulin . . . a large molecular amount of drug given is the amount 
polyionic complex acts as a bonding of drug released, and all is available 
agent for absorption 


@employs no resins, wax or enteric @provides greater anorexic action 


coatings of any kind . . . release is while minimizing overstimulation 
independent of intestinal motility or 

specific pH 

Synatan contains tanphetamin (dextro- all-day control. For prescription econ- 
amphetamine tannate) 17.5 mg. in a omy prescribe in 50’s. 


Durabond tabule. Also available— To serve your patients today—call your 
SECO-SYNATAN®, Synatan plus pharmacist for any additional informa- 
secobarbital in a Durabond tabule. tion you may need to help you prescribe 


Dosage—1 or 2 tabules at 10 a.m. for Synatan and Seco-Synatan. 


*Patent Pending 


IRWIN, NEISLER CO., Decatur, Illinois 


pURAB ONDED 
le make lhe smoothest compound \ 
Ssynat> 

tanphetamin protocolloid complex ; 


SOUTHERN MEDICAL JOURNAL 


_ the dosage 


Lipo Gantrisin permits the physician to adjust dosage accu- 
rately to age, weight, and condition of the patient — and to 
maintain desired blood, lymph, and urine levels by scheduling 
administration two, four, or six times per 24 hours, as he 


thinks best. With Lipo Gantrisin therapeutic levels are main- 


tained for as long as 12 hours on a single dose, yet systemic 
clearance is almost complete when 24 hours have passed. 


Lipo Gantrisin 


Roche Laboratories 
Division of Hoffmann - La Roche Inc « Nutley 10, New Jersey 


GANTRISIN @ — BRAND OF SULFISOXAZOLE 


APRIL 1958 
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COMPREHENSIVE CONTROL OF CONSTIPATION 


p TO EVACUATION 


TIMULATE 
OVIDES SOFT sTOOLSs GENTLY S 
PR 


DOKI ATE with DANTHRON (Doxan) 


— the original dioctyl sodium sulfosuccinate 


~ fecal softener combined with danthron, the non- 
irritating, non-habit forming laxative — 


Comprehensive control of constipation with Doxan... 


* prevents fecal dehydration and gently stimu- 
lates the lower colon in functional constipation 


* synergistically provides, with a subclinical dos- 
age, peristaltic action on a soft, ‘‘normal” 
intestinal content rather than on the hardened 
mass typical of constipation 


* results in soft stools gently stimulated to evac- 
uation ...and restores normal bowel habits 


Doxinate with Danthron (Doxan) is supplicd 
as brown, capsule-shaped tablets contain- 
ing 60 mg. dioctyl sodium sulfosuccinate 
and 50 mg. 1,8-dihydroxyanthraquinone. 


Usual adult dose: One or two capsule tablets 
at bedtime. Bottles of 30 and 100. 


When fecal softening alone is indicated— 
Doxinate 240 mg.— provides optimal once- 
a-day dosage for maintenance therapy. 


Doxinate is a registered trademark of Lloyd Brothers, Inc. 


LLOYD BROTHERS, INC. 
CINCINNATI 3, OHIO 
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To prevent emotional upsets in cardiovascular conditions 


‘Compazine’, by controlling anxiety and 
tension, can prevent the emotional upsets 
that so often play an exacerbating role 
in cardiovascular conditions. 


And, ‘Compazine’ can be depended upon 
to have little, if any, hypotensive effect. 


Compazine 


the tranquilizing agent remarkable 
for its freedom from drowsiness and 
depressing effect 


Available: Tablets, Ampuls, Multiple dose 
vials, Spansule™ sustained release capsules, 
Syrup and Suppositories. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. for prochlorperazine, S.K.F. 
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theflady will be dainty 


@ Massengill Powder has a “‘clean”’ 
antiseptic fragrance. It enjoys 
unusual patient acceptance. 


@ Massengill Powder is buffered to 
maintain an acid condition in the 
vaginal mucosa. It is more 
effective than vinegar and simple 
acid douches. 


@ Massengill Powder has a low 
surface tension which enables it 
to penetrate into and cleanse 
the folds of the vaginal mucosa. 


@ Massengill Powder solutions are 
-easy to prepare. They are 
nonstaining, mildly astringent. 


A 


powder 


INDICATIONS: 


Massengill Powder solutions are a valuable adjunct in the management of 
monilia, trichomonas, staphylococcus, and streptococcus infections of the 
vaginal tract. Routine douching with Massengill Powder solution mini- 
mizes subjective discomfort and maintains a state of cleanliness and 
normal acidity without interfering with specific treatment. 


Currently, mailings will be forwarded only at your request. 
Write for samples and literature. 


The S. E. MASSENGILL Company sev sone 
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In modern feminine hygiene 


and therapy 


Massengill Powder has cosmetic elegance. Its clean, refreshing fragrance is acceptable to the 
most fastidious for therapeutic or routine hygienic use. Massengill Powder solutions are 
easily prepared, convenient to use, nonstaining. They effectively cleanse, deodorize and 
soothe the vaginal mucosa, while their mild astringent properties tend to decrease vaginal 
secretions. 


CLEAN-UP AFTER ANTIBIOTICS 


Following intensive antibiotic therapy, increasing 
numbers of female patients return complaining 
of vulvar pruritus or vaginitis ...and profuse 
vaginal discharge. 

Most of these present the classical picture of 
Monilia albicans, Trichomonas vaginalis or 
mixed infections. When these infections occur, 
regular use of Massengill Powder, with its pH 
of 3.5 to 4.5, helps restore the normal acidity of 
the vaginal tract. At this normal pH the growth 
of pathogenic organisms is inhibited and the 
growth of the normal vaginal flora encouraged,' 
thus reducing the barriers to specific medication. 


LOW pH RETENTION 


Massengill Powder is buffered to retain an acid 
condition. In a recent clinical observation, am- 
bulatory patients—with an alkaline vaginal 
mucosa resulting from pathogens—maintained 
an acid vaginal mucosa of pH 3.5 for a period of 
4 to 6 hours after douching with Massengill 
Powder; recumbent patients maintained a satis- 
factory acid condition up to 24 hours. Simple 
acid douches (vinegar or lactic acid) are quickly 
neutralized by an alkaline vaginal mucosa; 
therefore, they are somewhat unsatisfactory in 
maintaining the required acid pH of the vagina.” 


The S. E. MASSENGILL Company 


LOWER SURFACE TENSION 


Massengill Powder in the standard solution has 
a surface tension of 50 dynes/cm. as compared 
to that of water and simple acid solutions with 
72 dynes/em. This added property of reduced 
surface tension enables Massengill Powder to 
penetrate into and cleanse the folds of the 
vaginal mucosa, thus increasing the therapeutic 
effectiveness. Lowered surface tension makes 
the cell wall and cytoplasmic membrane of the 
infecting organism more permeable and thus 
more susceptible to specific therapy.” 


SUPPLY 


Massengill Powder is supplied in glass jars of 
the following sizes: 

Small, 3 oz. 

Medium, 6 oz. 

Large, 16 oz. 

Hospital Size, 5 lbs. 
Pads of douching instructions for patient use 
available on request. 


REFERENCES 


1. Lang, W.R., Rakoff, A.E., Am. Geriatrics Soc. 
1:520 (1953). 

2. Arnot, P.H., The Problem of Douching, Western 
Journal of Surg., Obs., and Gyn., Vol. 62, No. 2:85 
(1954). 
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NEW YORK SAN FRANCISCO KANSAS CITY 
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victims of 


Bidrolar._ 


Bidrolar combines a natural laxative with an effective stool 
softener. It provides effective combination therapy without the use 
of irritating bowel evacuants and without the disadvantages and 
lack of peristaltic action noted with the use of stool softeners alone. 


Each Bidrolar tablet provides ox bile, 60 mg.—a peristaltic 
stimulant that produces natural laxation without irritating the 
bowel .. . and dioctyl sodium sulfosuccinate, 40 mg.— an 
effective stool softener that keeps feces soft for easy evacuation. 


in focal Bidrolar is naturally better 


THE ARMOUR LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY: KANKAKEE, ILLINOIS 
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probably x-ray table in its field 


know why? look . . . 
1 On this board you select the bodypart you want to x-ray 
2 Set its measured thickness 
3 Press the exposure button 


That's all there is to it. No time, KV, or MA adjusting to do. 
No charts to check, no calculations to make. 


obviously as canny an x-ray investment as you can make 

Modest cost 

Excellent value 

Prestige ‘‘look’’ 

Top Reputation (significantly, “Century” trade-in value has long been highest in its field) 


And you can rent if you prefer. 


Call in your Picker representative (he’s probably in your local ‘phone book) 
or write: PICKER X-RAY CORPORATION 25 South Broadway, White Plains, N. Y. 
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use Sotradecol 


if your patient... 


«has secondary varicosities 


«has a negative Trendelenburg 


Safety is a singular feature of Sotradecol . . . a recent investigation* 
recorded that 187 patients received 2,249 injections without a single 
instance of allergic or systemic reaction. A five year follow-up re- 
vealed that 142 patients (77.7%) required no further therapy. An 
added advantage is that your patient can remain ambulatory. a 


Successful use of Sotradecol is facilitated by a simple technique de- 
scribed in a booklet “Sotradecol in Sclerotherapy for The Office 
Management of Varices.” 


Write for your copy . . . today. 


MALTBIE LABORATORIES DIVISION © WALLACE & TIERNAN INC. 
Belleville 9, N. J. ta 


*Steinberg, M. H.: Angiology 6:519 (Dec.) 1955. 


CLIP OUT FOR REFERENCE 


Veins fill slowly Filling not Veins dilated but Iniecti - 
from below accentuated valves competent ocean 
Veins fill rapidly Filling not Valves of communicating Iniecti 
from below accentuated veins are incompetent oe 
yee and valves of superficial Operation 
veins are incompetent 
Veins fill rapidly Filling accentuated Incompetence of ‘ 
from below from above all valves Operation 


Hyman, H. T.: An Integrated Practice of Medicine, Philadelphia, W. B. Saunders Company, vol. 4, 1947, p. 3941. 


UZ Sotradecol” 


(Sodium Tetradecyl Sulfate) 


Supplied: 1% and 3% solutions in 30 cc. multidose vials. 
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respiratory infections 
gastrointestinal infections 
genitourinary infections 
miscellaneous infections 


immediate 


therapeutic 
response 
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Sum 


Squibb Crystalli 


Complex 


intramuscular 


with Xylocaine® 


250 mg. per 1 dose vial 
100 mg. per 1 dose vial 


@ when oral therapy is contraindicated (vomiting, dysphagia, 
intestinal obstruction, gastrointestinal disorders) 

@ when the patient is comatose or in shock 

postoperatively 

1. fast peak blood and tissue concentrations 

2. high cerebrospinal levels 

3. for practical purposes, Sumycin is sodium-free 


Each vial contains tetracycline phosphate complex equivalent 
to 250 mg., or 100 mg., of tetracycline HCI. (Note: 250 mg. 
dose may produce more local discomfort than the 100 mg. 
dose.) 


FLEXIBLE DOSAGE FORMS FOR CONTINUING ORAL THERAPY 


Tetracycline phosphate 
complex equiv. 
tetracycline HCI (mg.) Packaging 


Capsules (per capsule) 250 Bottles of 
16 and 100 
Half Strength Capsules 125 Bottles of 
(per capsule) 16 and 100 
Suspension 125 60 cc. bottles 
(per 5 cc. teaspoonful) 


Pediatric Drops 100 10 cc. bottles 
(per cc.—20 drops) with dropper 


Squiss 


Squibb Quality—the Priceless Ingredient 


*SUMYCIN'E 1S A SQUIBD TRADEMARK ASTRA PHARMACCUTICAL PRODUCTS. INC, 
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an “anon STORIES 


INDICATIONS: 


Acute renal insufficiency 
Acute tubular necrosis 
(lower nephron nephrosis) 
Transfusion reactions 
Postpartum renal insufficiency 
Crush syndrome 
Postsurgical anuria 
Dialyzable poisons 
barbiturates, bromides, salicylates, 
thiocyanates 


Chronic renal insufficiency 


The first practical and disposable coil kidney is now 
available. Developed after years of intensive research with 
leading clinicians, the Travenol Coil Kidney, with a dialyz- 
ing area of 19,000 sq. cm., affords distinct advantages in 
cost and ease of operation. 


The efficacy of the unit is indicated by urea clearance 
figures of from 100 to 300 ml. per minute. The Coil Kidney 
is supplied ready for use. No sterilizing or autoclaving is 
necessary. And since it’s disposable, cleaning problems are 
eliminated. The low replacement cost of the disposable coil 
and the small initial investment required for the perma- 
nent tank unit make dialysis a practical and economical 
hospital procedure. 


For additional information, address inquiries to Travenol Labor atories, INC. Morton Grove, Illinois 


A DIVISION OF BAXTER LABORATORIES, INC. 
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Happy Jeanette, aglow with health, 
is a Baker's Blue Ribbon Baby. 


MODIFIED MILK 


A complete formula in liquid and powder form 
prepared exclusively from Grade A Milk 


Doctor, your dietary decision can build Blue 
Ribbon babies. The baby who wins the blue 
ribbon is the one whose doctor—no one else— 
selects its formula. 


BAKER'S MODIFIED MILK BUILDS BLUE RIBBON BABIES 


e A complete, balanced uniform for- 
mula. 


e Convenient and easy to prepare— 
simply add water. 

e Made from milk of outstanding 
purity. 

e Provides adequate amounts of all 


known essential vitamins plus much- 
needed iron. 


¢ Butterfat replaced by easily digested 
vegetable oils. 

¢ Twice homogenized for better di- 
gestion and absorption. 

¢ Helps doctor control infant’s formu- 


la longer. Advertised to the medical 
profession only. 


¢ Economical to use—eliminates need 
for additional vitamins and iron. 


FURNISHED GRATIS TO HOSPITALS FOR NURSERY USE 


Available in drug stores 


OTHER PRODUCTS—VARAMEL —a scientifically formulated 


evaporated milk product prepared exclusively from Grade A Milk BAKERS 


Liquid Form—t fl. oz. milkt 


oratories, Inc. + Cleveland 3, Ohio 


Normal Dilutions 
1 fl, oz. water 


Powder Form—1 Tbsp. powder to 2 fl. oz. 
water 


20 calories per ounce 
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Results with “. . . antacid therapy with DAA are essentially the same as... with 


potent anticholinergic drugs.” 


Dihydroxy aluminum aminoacetate, N.N.R. 


In recent years, a number of new synthetic anticholiner- 
gic drugs with numerous and varying side effects have 
been investigated for treatment of peptic ulcer. However, 
a double-blind study conducted recently by Cayer et al 
suggests that the use of such anticholinergic drugs is 
seldom necessary. The authors concluded that ‘The 
percentage of ‘good to excellent’ results obtained in 


BRAYTEN PHARMACEUTICAL COMPANY > Chattanooga 9, Tennessee 


patients on continuous long-term antacid therapy with 
DAA (74%) is essentially the same as that previously 
noted in ulcer patients treated under similar conditions 
with potent anticholinergic drugs alone.” 

The authors’ choice of dihydroxy aluminum amino- 
acetate (DAA) was based on the fact that “the tablet 
form of DAA (is) more active than a variety of straight 
aluminum hydroxide magmas.” They further commented 
that “Because of the convenience of tablet medication 
as compared with the liquid gel—a convenience which 
in the use of other tablets is gained at the expense of 
therapeutic effectiveness—dihydroxy aluminum amino- 
acetate was used exclusively.” 

AucLyn (dihydroxy aluminum aminoacetate) Tablets 
are supplied in bottles of 100 tablets (0.5 Gm. per tablet), 
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SPECIFIC FOR PAINFUL MUSCLE SPASM 


PARAFLEX 


Chlorzoxazone} 


skeletal muscle relaxant 


HIGHLY EFFECTIVE WITH PRACTICAL DOSAGE 


in common traumatic, orthopedic, arthritic and 
rheumatic disorders, including: low back pain 
* sprains « strains » rheumatoid arthritis + osteoarthri- 
tis + spondylitis - myalgia + fibrositis + cervical root 
syndrome + wry neck + disc syndrome 


EFFECTIVELY RELIEVES SPASM AND PAIN—In a con- 
trolled, double-blind study, marked improvement 
was reported in all but one of 15 patients treated 
with ParaFLex.’ Another investigator noted that 
symptoms were at least partially alleviated in all of 
the patients treated.’ 


PRODUCES LONG-LASTING BENEFITS-— Significant 
blood levels following the administration of 
PARAFLEX are maintained for periods of 6 hours or 
more.’ In most patients, the beneficial effects of 
PARAFLEX persisted for approximately six hours.‘ 


AVERAGE DOSE-SIX TABLETS DAILY—With 
PARAFLEX, just one or two tablets, three times daily 
is an average effective dose. In experimental studies, 
PARAFLEX was found to be from one and one-half 
to three times as potent as other commonly used 
muscle relaxants. 


IS WELL TOLERATED —Side effects are uncommon 
and seldom severe enough to require discontinua- 
tion of the drug.’ Other clinicians have encountered 
few side effects to date.****" 


SUPPLIED — Tablets, scored, orange, bottles of 50. 
Each tablet contains 250 mg. of PARAFLEX. 


REFERENCES — (1) Settel, E.: Personal communication. 
(2) Holley, H. L.: Personal communication. (3) Burns, J. J.; 
Trousof, N., and Brodie, B. B.: To be published. (4) Smith, 
R. T.: To be published. (5) Peak, W. P., and Smith, R. T.: 
To be published. (6) Wiesel, L. L.: Personal communication. 
(7) Passarelli, W. W.: Personal communication. 


Number of Number of 
investigator Disorder patients patients Comment 
treated 

Settel? acute low back pain, acute traumatic 15 14 response excellent 

myofascitis, or osteoarthritis in nine, good in five 
Holley? wry neck, cervical spondylitis, 10 10 improvement, ranging from some 

and disc syndrome . amelioration of symptoms 

to profound rel 

Wieselé advanced osteoarthritis 12 10 jess muscle spasm and pain 
Passarelli7 degenerative and 9 9 improvement, with less stiffness 

rheumatoid arthritis and freer motion 
Passarelli7 varied arthritic rheumatic, 6 6 less stiffness, less pain 

and traumatic disorders 
Totals 52 49 
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© Depresses The Gastrointestinal Spasm 
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tetracycline therapy. 
rapidly effective 


1. highest, fastest tetracycline 
blood levels Analysis of a 4-way cross- 


over study confirms that Cosa-Tetracyn produces 
the highest, fastest blood levels of all available 
tetracycline enhancement formulations.' 


2. greatest consistency of 
high tetracycline blood levels 


In a 4-way crossover study, Cosa-Tetracyn demon- 
strated greatest consistency of high blood levels 
compared to tetracycline-citric acid, tetracycline 
phosphate complex, and tetracycline-sodium hexa- 
metaphosphate.' 


3. safe, physiologic advan- 
tages of glucosamine comptete- 


ly safe as an enhancement agent, glucosamine is 
nontoxic, sodium free, nonirritating to the gastro- 
intestinal tract, and there is evidence it may influ- 
ence favorably the bacterial flora of the intestine. 


The most widely prescribed broad-spectrum anti- 
biotic now potentiated with glucosamine, the en- 
hancing agent of choice. 


Cosa-Tetracyn is supplied in capsules, 250 mg., bottles of 16 
and 100; and half-strength capsules (125 mg.) for long- 
term therapy or pediatric use, bottles of 25 and 100. 


1. Carlozzi, M.: Antibiotic Med. & Clin. Therapy 5:146 (Feb.) 1958. 
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pathogens 


Azo Gantrisin combines potent bacteriostasis with anal- 
gesia for better management of urinary tract infections. 
Gantrisin provides therapeutically effective lymph and 
urine levels, as well as adequate blood levels, for control 
of infection at its source. The Azo component adds 
equally swift control of urinary tract pain and discomfort. 


«<= Azo Gantrisin 


Roche Laboratories 
Division of Hoffmann-La Roche Inc * Nutley 10, N. J. 
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FOR OVER QO YEARS 


HASKELL’S 


BELBARB 


has provided Safe, Effective Spasmolysis and Sedation 


NOW IN > CONVENIENT DOSAGE 


FORMS 
Belladonna 
Phenobarbital Alkaloids Supplied 
| BELBARB No. 1 hyoscyamine, Bottles of 100, 500 
per tablet Vy gr. atropine, and 1,000 tablets 
D BELBARB No. 2 and Bottles of 100, 500 
per tablet VW gr. scopolamine and 1,000 tablets 
3, BELBARB-B in fixed Bottles of 100, 500 
with B Complex Supplement* V4 gr. proportion, and 1,000 tablets 
4, BELBARB Elixir — Bottles containing 
per fluidrachm (4 cc) gr. te pt. ane 1 gal. 


5 BELBARB Trisules 


1 Trisule is equivalent to 


3 Belbarb tablets 


Tr. Belladonna, 


8 min. 


Bottles of 30 and 100 
Trisules 


*Thiamine Hydrochloride — 5 mg., Riboflavin — 2 mg., Calcium Pantothenate — 2.5 mg., Pyridoxine 
Hydrochloride — 0.5 mg., Niacinamide — 10 mg., Vitamin B,2 Activity — 2 meg. 


Send for free samples and literature. 


CHARLES C. HASKELL & CO., INC., Richmond, Virginia 
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IN PREMATURE LABOR 
threatened and habitual abortion 
and dysmenorrhea 


LUTREXIN is a naturally occurring, 
non-steroid, uterine relaxing 
ovarian hormone proven by 
biochemical methods to differ from 
all other ovarian hormones. 


LUTREXIN blocks the action of 
pituitary hormones.’ 


LUTREXIN has produced favorable 
clinical results in premature labor,” | 
threatened and habitual abortion,’ 
and dysmenorrhea.” 


LUTREXIN, orally administered, 
appears in the blood stream within 
thirty minutes and specifically 
relaxes uterine muscle contractions 
(as in the accompanying tracing). 


Supplied in bottles of 25— 
2000 unit tablets 


. Bryant, H. H.: to be published. 
. Majewski, J. T. and Jennings, T.: Obstetricg 
& Gynecology, Vol. 5, No. 5, 1955. 
3. Majewski, J. T. and Jennings, T.: Obstetriq 
& Gynecology, Vol. 9, No. 5, 1957. 
4. Hardy, E. D.: to be published. 
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Liver Counting of Cobalt-60 Labeled 
Vitamin B-12 in the Diagnosis of 


Pernicious Anemia 


P. C. JOHNSON, M.D., R. M. BIRD, M.D., 
and C. W. SMITH,* M.D.,f Oklahoma City, Okla. 


Cobalt-60 labeled vitamin B,. offers the only practical method for the diagnosis of pernicious 
anemia after specific therapy has been started. Liver counting may develop into the 
method of choice in the diagnostic use of Cobalt-60. 


VITAMIN By. LABELED with Cobalt-60 was made 
available for research and clinical use approxi- 
mately four years ago and its clinical use is 
being widely accepted as a measure of gastric 
intrinsic factor activity. A deficiency or ab- 
sence of intrinsic factor is the fundamental 
defect in patients with pernicious anemia and 
this deficiency accounts for the failure to ab- 
sorb vitamin B,. from food. 


The efficiency of intestinal absorption of 
vitamin By. can be estimated by feeding a 
radioactively labeled dose of the vitamin and 
measuring the amount recovered in the stool. 
Another estimate of the absorption can be 
obtained by demonstrating the radioactive 
vitamin in the urine following an oral dose 
of radioactive vitamin B,. after an intramus- 
cular loading dose of the stable vitamin. Both 
of these methods have the inherent disadvan- 
tage of requiring precise and timed collection 
of excreta. 

It would seem that measurement of Cobalt- 
60 vitamin B,. absorption by an external 
counting technic over the storage area in the 
liver should be the method that would most 
easily fit into the busy schedule of a clinical 
radioisotope laboratory. This method does not 
require the collection of either urine or stool 


*Trainee, National Institute of Arthritis and Metabolic 
iseases. 


tFrom the Radioisotope Service, VA Hospital, and Depart- 


ment of Medicine, University of Oklahoma School of Medicine, 
Oklahoma City, Okla. 


but still can be equated to intestinal absorp- 
tion of the vitamin. Glass! has pioneered the 
external measurement of vitamin B,. absorp- 
tion. However, his method has not been uni- 
versally accepted because of the technical dif- 
ficulty of locating accurately and reproducible 
counting areas over the liver. An additional 
disadvantage of this technic is the small num- 
ber of counts in a patient with defective 
absorption. 


External counting of liver activity is tech- 
nically difficult and hence most research and 
clinical laboratories use either a 24 hour urine 
specimen or a four to five day pooled fecal 
specimen to measure vitamin B,. absorp- 
tion.2* The accuracy of these methods is 
totally dependent upon the complete collec- 
tion of the specimen used in the test. This 
is a serious and nearly unconquerable disad- 
vantage on a general hospital ward. Liver 
counting could become the standard clinical 
test of intrinsic factor activity if a suitable 
method were available for this purpose. This 
method must be able to measure accurately 
the small amount of radioactivity stored in 
the liver. It is our opinion that the difficulties 
inherent in Glass’s technic can be circum- 
vented by using a large scintillation crystal 
for counting liver activity. A large-sized scin- 
tillation crystal would be ideal for this pur- 
pose. Not only does it register more counts 
per minute but also it more closely approxi- 
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mates the anterior liver projection. This elimi- 
nates many errors resulting from inaccurate 
positioning of the counting device. A plastic 
scintillation detector is most practical for this 
purpose since large-sized sodium iodide crys- 
tals are prohibitively expensive. 

Realizing this, we have constructed a five 
inch plastic scintillation detector for meas- 
uring liver activity following the ingestion of 
cobalt labeled vitamin B,.. This detector is 
efficient enough to measure an adequate num- 
ber of counts to give a statistically accurate 
measurement of liver uptake of vitamin Bp. 
It is relatively inexpensive to construct and 
its efficiency is such that smaller amounts of 
radioactivity suffice. The purpose of this 
paper is to describe this liver counter and 
present the results obtained with it. 


Materials and Methods 


This liver counter is shown in figure 1. It 
consists of a cylindrical plastic scintillator* 
which is 5 inches in diameter, 5 inches deep 
and is coupled to a 5 inch photomultiplier. 
These have been attached to a commercially 
available preamplifier and scaler. We con- 
structed a one inch lead shield for the plastic 
scintillator and attached it to a hydraulic jack. 
The total cost of this assembly was $800. 


An air background is obtained. The patient 
is placed in front of the scintillation detector 
which is centered over the anterior projection 
of his liver. This determines patient back- 
ground. The air background is always higher 
than the patient background due to the shield- 
ing effect of the patient. The tracer dose con- 
taining 0.1 pc. of Cobalt-60 and 0.1 yg. of 
vitamin B,, is counted by placing it in front 
of the detector and then given orally to the 
patient who need not be fasting. One week 
later the patient is again placed against the 
scintillation detector to determine the seventh 
day patient count. An air background is again 
obtained and a dose equal to that given to 
the patient is counted by placing it directly 
in front of the detector. 


The per cent uptake is determined as fol- 
lows: 
(Air Bkg. 
Pt. — “Pt. Bhg__ 
(Air Bkg. ,) 
Per cent liver count = x 100 
Standard — Air Bkg. 


“NE 102, Nuclear Enterprises Limited, Winnipeg, Canada. 
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To obtain reproducible values it is impor- 
tant that the following ratios are made as 
close as possible to unity before the seventh 
day patient count is obtained: 


Air Bkg. dy 7 Standard av? 


and 


Air Bkg. 4, , Standard , 


We have been able to do this by varying 
the gain of our preamplifier or by changing 
the threshold level of our scaler. Of course 
if the actual radioactive background has in- 
creased or decreased in the counting room 
these ratios should be adjusted to take this 
into account. 


Results 


This test has been performed on 18 pa- 
tients without known hematologic or neuro- 
logic disease and on 11 patients with per- 
nicious anemia. The diagnosis of pernicious 
anemia was made on the basis of routine 
clinical history, physical examination and 
laboratory findings. The results are shown in 
figure 2. Values from 6.0 to 15 per cent were 
obtained in the normal group. The patients 
with pernicious anemia had liver counts of 
from 0.0 to 3.4 per cent. The mean of the 
normal group was I1 per cent and the mean 
of the pernicious anemia group was 1.7 per 


FIG. 1 


Assembly for 5 inch plastic scintillation detector for liver 
counting. 
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FIG. 2 patients with pernicious anemia. This in- 
crease ranged from 0.6 to 5. . i 
LIVER COUNTS OF Co-60 LABELED Vit. B-12 8 5.5 por com. 
increased absorption following the administra- 
tion of intrinsic factor is not observed in pa- 
tients with a malabsorption syndrome. 
te . . 
Discussion 
© The diagnosis of an untreated case of per- 
nicious anemia can be a simple task since 
LIVER achlorhydria, megaloblastic bone marrow and 
UPTAKE : _— a brisk reticulocyte response to vitamin By» 
therapy are usually present. In these cases 
veviations there is no need to use the Cobalt-60 vitamin 
B,. absorption test. 
2 | Se However, there are three clinical situations 
. 3 where the use of this test is the only con- 
NORMAL oa venient way of proving a lack of intrinsic 


Results of liver counting seven days after an oral feeding 
of 0.1 uc, of Cobalt-60 labeled vitamin By». 


cent. The solid line across each column in 
figure 2 represents these means. The mean 
value of the normal group plus or minus two 
standard deviations from the inean is 5.4 to 
17 per cent. For clinical testing we call this 
our normal range since it should contain 95 
per cent of our test population. A similar 
range obtained from 11 pernicious anemia 
patients is 0.0 to 3.8 per cent. These ranges 
do not overlap. 

Table 1 compares the ranges obtained by 
liver counting with similar ranges obtained 
by measuring urine and fecal excretion of 
Cobalt-60 vitamin B,.. These have been pub- 
lished elsewhere. It should be noted that 
these values do not represent absolute values 
of radioactivity or absolute concentrations of 
vitamin By,» in the liver. 

To separate patients with pernicious anemia 
from those with a malabsorption syndrome, 
we have repeated the test in individuals 
thought to have pernicious anemia by giving 
25 mg. of whole dialyzed human gastric juice 
together with the repeat tracer dose. An in- 
crease in the liver uptake was noted in all 


TABLE 1 


PER CENT INGESTED DOSE RECOVERED IN Co" 
VITAMIN By ABSORPTION TEST 


Normal Pernicious 

Patients Anemia 
Liver 5.4-17 0.0-3.8 
Urine 5.8-24 0.2-6.8 
Stool 45-100 


(Mean + 2 S.D.) 


factor production. The first of these is in the 
patient who has no signs of pernicious anemia 
but who has been receiving vitamin By,» in- 
jections for years as treatment of “anemia.” 
We all realize that many a well-meaning phy- 
sician begins vitamin B,, therapy without 
adequate proof that pernicious anemia exists. 
Prior to this radioactive test these patients 
were forced to continue vitamin B,, therapy 
for life since only a daring physician would 
risk a neurologic relapse to prove the presence 
or absence of intrinsic factor. 


The second clinical situation is in the pa- 
tient with progressing neurologic disease but 
little or no anemia. Here delay of specific 
therapy is extremely dangerous. With the ad- 
vent of the Cobalt-60 vitamin B,. absorption 
test, it is possible to commence treatment at 
once and perform the diagnostic test at any 
time thereafter without risk of further pro- 
gression of the disease. 

The third situation occurs in the megalo- 
blastic anemia due to inadequate diet or 
malabsorption syndromes. In dietary insuf- 
ficiency there is no impairment of intestinal 
absorption while in the malabsorption syn- 
drome the defect is not the result of an 
absence of gastric intrinsic factor. Here the 
radioactive test can quickly prove the pres- 
ence or absence of intrinsic factor and the 
presence or absence of an intrinsic absorp- 
tion defect in the small bowel. 

The radioactive vitamin B,, absorption test 
is superior to the other clinical tests used in 
the diagnosis of pernicious anemia because: 

1. It is not influenced by prior treatment 
with vitamin 
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2. Therapy does not need to be withheld 


prior to positive diagnosis. 

3. It conveniently separates a megaloblastic 
anemia due to a malabsorption syndrome 
or dietary deficiency from pernicious anemia. 

Cobalt-60 labeled vitamin B,. absorption 
has been measured by four separate methods. 
Use has been made of the amount of the 
tracer dose appearing in the stool, in the 
blood® and in the urine. The measurement 
of the radioactivity in the liver area is su- 
perior to each of these methods for routine 
clinical testing because it does not require 
collection of blood, urine or fecal specimens. 
Unlike the urinary excretion test of vitamin 
B,, absorption it is probably not affected by 
kidney disease.* Since the tracer dose required 
for accurate measurement in this technic 0.1 
pc. compared to 0.5 pc. dose used in most of 
the published methods of vitamin B,. absorp- 
tion, this test is safer for the patient. 


Because of the large and variable size of 
the liver and the variability in thickness of 
the panniculus, the per cent liver count ob- 
tained by this test does not represent absolute 
values of radioactivity. The actual amount 
of radioactivity in the liver is at least five 
times greater than the values obtained here. 
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We have found that the liver count is es- 
sentially the same from the fourth to the 
twenty-first day after ingestion of the tracer 
dose. Because of this the timing of the 
seventh day patient count is not critical. On 
the other hand complete fecal excretion of 
the tracer dose before determining the liver 
count is necessary. 


Summary 


1. We have presented a way to measure 
vitamin By». absorption after a test dose of 
0.1 pe. of Cobalt-60 labeled vitamin By». This 
method consists of counting over the liver 
area with a large-sized plastic scintillator. 


9 


This technic has several advantages over 
other technics for measuring vitamin By,» ab- 
sorption. 
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Problems Associated with Obstructions 
of the Extrahepatic Bile Ducts: 


ROBERT W. BARTLETT, M.D.,t St. Louis, Mo. 


Here is an excellent review of obstruction, its causes both natural and surgically produced, and its 
management. There are suggestions to aid in avoiding the traumatic obstructions of the ducts. 


IT Is OBVIOUSLY IMPOSSIBLE to cover completely 
the whole subject of extrahepatic bile duct 
obstructions in the allotted time, and conse- 
quently an attempt will be made to comment 
on some of the highlights. 


Cholelithiasis 


First of all, however, I wish to express my 
own feelings in regard to the proper manage- 
ment of cholelithiasis, since the complications 
of neglected gallstone disease are responsible 
for much of the pathologic involvement of the 
extrahepatic bile ducts. In my opinion the 
large majority of cases of cholelithiasis, 
whether symptomatic or silent, should have 
elective cholecystectomy, since the mortality 
secondary to the modern gallbladder opera- 
tion done by an adequately trained surgeon 
in a well-equipped hospital is so many times 
lower than that due to the complications of 
neglected gallstone disease (Table 1). 

What then are the avoidable complications 
to which I refer? The first is acute cholecystitis 
or, more properly, an acute exacerbation of 
chronic cholecystitis since we do not often 
see a patient in his very first attack. 

Many surgeons operate immediately for 
acute cholecystitis if the symptoms are less 
than 24 hours old. However, one should be 
very sure of his diagnosis before recommend- 
ing this course to the patient. If one operates 
mistakenly for acute cholecystitis when the 
patient actually has acute coronary throm- 
bosis, for example, there is apt to be a fatal 
termination. The electrocardiogram should 
show some abnormal changes if the symptoms 
are at least 12 hours old, and so it may be 
an aid in making a differential diagnosis and 


*Chairman’s Address, read before the Section on Surgery, 
Southern Medical Association, Fifty-First Annual Meeting, 
Miami Beach, Fla., November 11-14, 1957. 

+From the Department of Surgery, Washington University 
School of Medicine and Barnes Hospital, St. Louis, Mo. 
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avoiding serious errors. The other important 
consideration, as to whether acute cholecystitis 
should be treated by immediate operation or 
as an interval procedure some two or three 
weeks later, relates to the extent of the asso- 
ciated inflammatory changes in the hepa- 
toduodenal ligament. These changes may 
make impossible the accurate identification 
of the bile ducts, hepatic artery and portal 
vein. Injury to one of these structures may 
result in irreparable damage and should not 
be risked for the sake of accomplishing 
cholecystectomy. Cole and others state that the 
mortality of cholecystectomy for acute chole- 
cystitis is approximately 2 per cent, while the 
mortality for interval or prophylactic chole- 
cystectomy is about 0.5 per cent—a very sig- 
nificant difference. 


The next complications to be discussed are 
hydrops and empyema of the gallbladder 
which must be suspected if the patient is 
getting worse rather than better two or three 
days after the onset of an attack of acute 
cholecystitis. In empyema, the cystic duct is 
occluded by a stone and the contents of the 
gallbladder have become infected. The condi- 
tion necessitates an immediate decompression 


TABLE 1 
COMPLICATIONS OF CHOLELITHIASIS 


Acute cholecystitis 

. Hydrops and empyema of gallbladder 
. Gangrene and perforation 

. Peritonitis—local or general 
Subphrenic abscess 

Common duct stones and obstruction 
. Cholecystoduodenal fistula 

. Gallstone ileus 

9. Hepatitis 

10. Pancreatitis 

11. Carcinoma of gallbladder—about 4% 


Cholecystectomy is indicated for practically all cases of 
cholelithiasis since the mortality resulting from the complica- 
tions of neglected gallstone disease far exceeds a mortality of 
less than 1% for elective cholecystectomy. 


= 
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operation which should include not only 
evacuation of the pus and stones in the gall- 
bladder, but also removal of the stone which 
blocks the cystic duct. Such a gallbladder is 
drained by a large mushroom catheter for 
several weeks and eventually removed at in- 
terval cholecystectomy, when the common duct 
should be inspected, palpated and at times 
actually explored for possible stone. 


Occasionally, as a further step in the patho- 
logic procession, areas of gangrene may de- 
velop in the gallbladder wall. They result in 
localized or generalized peritonitis, depend- 
ing upon the degree to which walling-off oc- 
curs. The peritonitis in turn can eventuate 
in subphrenic abscess. 

In addition, if stones which are lodged 
originally in the gallbladder are neglected 
and thus permitted at times to escape down 
through the cystic duct into the common 
duct, a relatively simple condition has been 
converted into a much more serious situation 
requiring a more serious operative procedure 
and prolonged morbidity before cure is ob- 
tained. Likewise, gallstones will at times pro- 
duce a fistula into the duodenum; if the 
stone is large enough an acute obstruction 
of the small bowel may be produced, usually 
in the terminal ileum and requiring emer- 
gency surgery. 

Some degree of cholangitis and hepatitis 
are almost invariably present with gallstones 
since infection in the biliary tract ordinarily 
occurs as a concomitant of stones. Also, va- 
rious acute or chronic pathologic changes may 
occur in the pancreas secondary to gallstone 
disease as a result of lymphatic spread of 
infection, obstruction of the pancreatic duct, 
or reflux of bile into the pancreatic duct. 


Finally, one must remember that cancer of 
the gallbladder almost never occurs except 
in the presence of stones which apparently 
act as a chronic irritant to the lining of that 
organ. The disease is never curable since, by 
the time it has produced symptoms, it has 
spread already into the liver and lymph glands 
along the common and hepatic ducts. This 
unfortunate and preventable condition is en- 
countered far too frequently to be passed over 
lightly. From studies of surgical and autopsy 
material it has been suggested that carcinoma 
of the gallbladder probably develops in 2 to 
3 per cent of people having untreated gall- 
stones. 
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TABLE 2 
INDICATIONS FOR DUCT EXPLORATION 


. Present or past history of jaundice, sometimes with light 
stools and dark urine 


. Chills and fever associated with colic 

- Dilatation of duct visible at operation 

. Stone palpable in duct 

. Filling defect seen in I.V. or tube cholangiogram 


It is therefore apparent that many more 
persons will die from the complications of 
neglected gallstone disease than from a prophy- 
lactic operation which, when performed by 
a well trained surgeon, carries a mortality of 
approximately 0.5 per cent. 


Obstructions of the Bile Ducts 


The indications which I employ for duct 
exploration are as follow: a present or past 
history of jaundice, sometimes with light 
stools and dark urine; chills and fever asso- 
ciated with colic; dilatation of a duct visible 
at Operation; a stone palpable in a duct; and 
lastly, a filling defect shown by intravenous 
or tube cholangiograms (Table 2). 


The principal causes of obstruction of the 
duct may be grouped conveniently into in- 
trinsic and extrinsic. Of the former, stones 
in the duct is by all odds the most common, 
followed in order of frequency by stricture 
of a duct or sphincter of Oddi, carcinoma 
of the ampulla of Vater, or atresia of the 
extrahepatic duct in infants. Of the extrinsic 
causes, one must consider chronic pancreatitis, 
pressure of enlarged nodes along the ducts, 
and carcinoma of the head of the pancreas 
(Table 3). 


Not only is it a fact that the most common 
cause of obstruction of the bile duct is stone, 
but it is equally true that the vast majority 
of stones originate in the gallbladder. It is 
possible, however, for them to form in the 
intra- or extra-hepatic bile ducts as is shown 


TABLE 3 
CAUSES OF DUCT OBSTRUCTION 


Intrinsic 
. Stones in duct 
Stricture of duct or sphincter 
. Carcinoma of ampulla of Vater 
Atresia of ducts in infants 


Extrinsic 
1. Pressure of enlarged nodes along duct 
2. Chronic pancreatitis 
3. Carcinoma of head of pancreas 
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FIG. 1 


Retained stones. H. 


G., woman, age 36, entered Barnes Hospital 2 weeks after cholecystectomy and exploration of common 
duct elsewhere and with T-tube in place; mild icterus was present. Cholangiograms (A and 


B) show 5 residual stones in 


the common duct. At exploration 5 stones were removed. (C) Cholangiogram 4 weeks after reoperation shows no filling 
defects and prompt flow of dye into duodenum. Patient has remained well. 


by the fact that they have been found in 
cases of congenital absence of the gallbladder. 

The frequency with which stones are found 
in the ducts varies with the frequency of 
exploration of the duct during operation for 
gallstones. There is good evidence that about 
20 per cent of people with gallstones also 
have duct stones and that the latter are more 
often single than multiple. In regard to “re- 
tained” or “missed” stones, even the most 
skillful surgeon will leave a few, yet it is 
unquestionably true that the occasional opera- 
tor will to his and the patient’s sorrow leave 
far more (Fig. 1). 

Secondary operations on the extrahepatic 
bile ducts, whether due to retained stones or 
stricture, are probably the most difficult of 
abdominal operations because of the dense 
scar tissue present plus alterations of normal 
anatomy, usually in a malnourished individual 
with marked liver damage and multiple vita- 
min deficiencies. 

Assuming the presence of a capable sur- 
geon, a successful bile duct exploration de- 
pends on the best possible exposure of the 
operative field which, in turn, is contingent 
on a proper incision, first rate anesthesia, 
and a good team assisting. Granting that the 
hepatic and common ducts do not run strictly 
in an up and down direction, I find that, 
in my own hands at least, a longitudinal in- 
cision of the right paramedian or midline 


variety gives more room than does the trans- 
verse type. For adequate anesthesia some type 
of endotracheal ether is perhaps most com- 
monly employed; however, it will be under- 
standable that I am very prejudiced in favor 
of the extremely safe method of light general 
anesthesia in combination with bilateral inter- 
costal nerve block which I introduced in 1940 
for upper abdominal surgery, especially for 
the “bad risk’ patient. Such a patient, who 
has had a light general anesthesia combined 
with the peripheral nerve block, is awake 
shortly after the conclusion of the operation 
and consequently moves about, coughs, and 
ventilates his lungs adequately much sooner 
than does the patient subjected to deep gen- 
eral anesthesia. It is only natural then that 
far fewer postoperative complications follow 
my method of anesthesia. 


Thorough examination of the ductal system 
involves careful exploration with probes and 
scoops, suction and saline irrigations, and 
is not complete until the surgeon feels reason- 
ably sure that he has removed all foreign 
material and is able to pass the standard 
lead probe into the second portion of the 
duodenum. Let me caution against excessive 
dilatation of the sphincter of Oddi with in- 
struments such as the larger sizes of Bakes 
dilators lest postoperative edema or actual 
tissue damage leading to subsequent stricture 
of the sphincter occur (Table 4). 
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TABLE 4 


OPERATIONS FOR RELIEF OF BILE DUCT 
OBSTRUCTIONS 


(1) Direct Attack: 
A. Choledocholithotomy, plus insertion of T-tube 
B. Reconstruction of duct over T-tube 
C. Transduodenal sphincterotomy 
D. Pancreatoduodenectomy 
(2) Bypass Operations: 
Choledochoduodenostomy 
Choledochojejunostomy with Roux-Y 
Cholecystoduodenostomy 
Cholecystojejunostomy with Roux-Y 
Longmire operation 


> 


If one is unable to probe the sphincter or 
if a stone is impacted in the ampulla of Vater 
and cannot be removed from above, one 
should have not the slightest hesitancy in 
making a short longitudinal incision in the 
second portion of the duodenum and section- 
ing the sphincter or removing a stone trans- 
duodenally as the case may be. 

As an additional word of warning, it is 
wiser not to remove the gallbladder, if it is 
still present, until the exploration of the bile 
ducts has been carried out and it has been 
determined that a patent channel can be es- 
tablished, since it might be necessary to utilize 
the gallbladder in the creation of an internal 
fistula between the biliary and alimentary 
tract. 


The vast majority of surgeons of experience 
are agreed that a T-tube should always be 
introduced into the bile duct following ex- 
ploration rather than attempting watertight 
closure without drainage, for inevitably some 
patients will eventually develop collections 
of bile with resulting bile peritonitis. Cattell 
and others have employed with considerable 
satisfaction a tube with a long arm extending 
into the duodenum. However, I myself can 
visualize certain disadvantages associated with 
this method and from preference employ a 
T-tube with very short limbs so that no for- 
eign body is in contact with the orifice of 
the pancreatic duct lest irritation, edema and 
obstruction occur at that site. Likewise, it is 
not unreasonable to suppose that some reflux 
of duodenal contents into the extrahepatic 
bile ducts may occur when a long arm enters 
the duodenum. 


We all know there have been a number 
of rather strong advocates of operative cholan- 
giography as a fairly routine procedure. How- 
ever, I feel, as do many others, that too often 
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misinformation is obtained due to pitfalls in 
the technic and diagnosis of the films; conse- 
quently I employ the method only in special 
occasional instances, particularly when I am 
not entirely satisfied with my own explora- 
tion. 

It is our custom to make tube cholangio- 
grams between the 8th and 10th postoperative 
days before removing the T-tube, unless the 
case was one of reconstruction of the com- 
mon duct in which it is planned to leave 
the tube in place for many months. If, as 
occasionally happens, there is suspicion of a 
residual stone in the duct, the tube is not 
disturbed so that another cholangiogram may 
be made a few weeks later and the T-tube 
may be used as a guide to the common duct 
in the event that reoperation eventually does 
become necessary. 

Turning now to a brief consideration of 
strictures of the hepatic or common bile duct, 
we must realize that most of them are the 
result of injury to the ducts, though unques- 
tionably occasionally the origin is inflamma- 
tory. Most commonly, surgical injury pro- 
ducing immediate obstruction or a late stric- 
ture occurs through failure to dissect out 
preliminary to cholecystectomy the three 
ducts with a consequent accidental severing 
or excision of the wrong one. Then too, at- 
tempts to apply clamps blindly to a bleeding 
cystic artery in a pool of blood frequently 
results in the catching of the common or 
hepatic duct in the hemostat with consequent 
ligation of the duct. Actually it is quite easy 
to control this sudden bleeding by inserting 
a finger into the foramen of Winslow and 
lifting anteriorly, thus compressing the hepatic 
artery between the thumb and forefinger so 
that the cystic artery can be easily and ac- 
curately clamped following removal of the 
pool of blood by suction. Excessive traction 
on the gallbladder and cystic duct during 
cholecystectomy may produce tenting of the 
common duct so its anterior wall may be 
included in a ligature. In view of these com- 
ments the valuable advice of Coller is worthy 
of emphasis,—that while the extremely skill- 
ful surgeon can perhaps successfully and con- 
sistently ligate cystic ducts quite close to the 
common duct without getting into trouble, 
the average surgeon certainly should plan on 
leaving a cystic duct stump of perhaps | cm. 
in length thereby avoiding catastrophic in- 
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juries and strictures of the extrahepatic bile 
ducts. 

When segments of the common or hepatic 
duct have been excised or when a stricture 
is rather long and requires excision, it is often 
possible by mobilizing the second duodenum 
to mobilize the lower end of the common 
duct upward and thus obtain an end-to-end 
anastomosis over a limb of a T-tube. In my 
own experience this is the method of choice. 
It is important to point out that less, fre- 
quently will a subsequent stricturing occur 
if the T-tube is not brought out through the 
suture line in the duct, but rather through 
an incision either above or below this point. 
Those of us who trained with Evarts Graham 
learned many years ago that the best way 
of avoiding another stricture in common duct 
reconstructions is by leaving the T-tube in 
place for a minimum of a year, since scar 
tissue tends to lose its contractility after that 
period of time. My own experience has borne 
out that teaching fully (Fig. 2). 

As concerns strictures of the sphincter of 


FIG. 2 


Injury to duct. L. A., woman, age 49, was deeply jaundiced 
2 weeks after injury to the common duct during cholecys- 
tectomy elsewhere. Complete obstruction was found at site 
of junction of cystic and common hepatic ducts. Reconstruc- 
tion was done over T-tube. The cholangiogram 2 weeks later 
shows dilated common hepatic duct and free flow of 
Urokon into duodenum. T-tube to be left in place for a 
minimum of 1 year. 
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FIG. 3 


Sphincterotomy. S. W., woman, ag@ 64, had cholecystectomy 
elsewhere for gallstones 16 months before. Much pain in 
R. U. Q. and indigestion since, with occasional mild 
jaundice. Exploration of common duct revealed no stones 
but a lead probe could not be passed through a stricture 
of sphincter of Oddi until transduodenal division of 
sphincter was carried out. Cholangiogram 12 days later 
shows prompt flow of dye into duodenum. 


Oddi, I would mention briefly that I have 
been reluctant to cut them blindly through 
the common duct from above and feel that 
transduodenal division under direct vision to 
be far safer as concerns injury to the lower 
end of the common duct or hemorrhage 
(Fig. 3). 

We all agree that the Whipple type of 
pancreatoduodenectomy for carcinoma of the 
ampulla of Vater is indicated since the 5 year 
survival rate is relatively satisfactory. How- 
ever, there remains considerable question as 
to how often the Whipple procedure is justi- 
fied for carcinoma of the head of the pancreas, 
a disease in which long-term survival is very 
rare and the operative mortality relatively 
high. Accurate microscopic diagnosis by biopsy 
of the pancreas is admitted by the pathologists 
to be extremley difficult. There are many 
instances in which the radical operation was 
done for what was assumed to be carcinoma 
of the head of the pancreas but which sub- 
sequently turned out to be inflammatory dis- 
ease and the patient failed to survive the 
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operation, whereas a short-circuiting proce- 
dure would almost certainly have resulted in 
the survival of the patient with relief of 
symptoms in addition. 

Reports in the literature suggest that the 
survivors of radical operation may be some- 
what more comfortable and may live several 
months longer than those with a bypass pro- 
cedure, but in my view there must be a 
positive biopsy before the patient is subjected 
to an operation in which he has perhaps a 
20 per cent chance of losing his life. 

As indicated above, we must create inter- 
nal biliary fistulas for irremovable obstruc- 
tion to the extrahepatic bile ducts; it is 
customary to anastomose the gallbladder or 
bile duct proximal to the obstruction to the 
duodenum or a Roux-Y long limb of proximal 
jejunum, whichever is found to be technically 
easier (Fig. 4). 

When bouts of postoperative cholangitis 


FIG. 4 


Cholecystojejunostomy. S. R., an emaciated woman, age 74, 
had progressive painless jaundice for 3 months, with light 
stools and dark urine, and an enlarged liver and large 
palpable gallbladder. The common duct and gallbladder 
were greatly dilated and both contained stones. A hard 
mass in head of pancreas completely obstructed lower end 
of duct. Biopsy (frozen section) showed chronic inflamma- 
tion only. All stones were removed, T-tube inserted into 
the common duct, and cholecystojejunostomy done. Cholangi- 
ogram % months later shows prompt flow of dye (30% 
Urokon) through cystic duct and gallbladder into jejunum. 
Lower end of the common duct is obstructed, hepatic ducts 
dilated. T-tube was removed, and patient has done well. 


Intravenous cholangiogram of markedly dilated common 
duct. The method has its limitations and is of no value 
in the jaundiced patient. 


occur following such procedures they are al- 
most certainly due to various degrees of ob- 
struction at the site of anastomosis of the 
biliary to the gastrointestinal tract, as pointed 
out by Walters, Cole and others. The only 
solution to this problem is another operation 
to eliminate the anastomotic stricture (Fig. 5). 


Postcholecystectomy Syndrome 


While not strictly an extrahepatic bile duct 
problem, before closing I would like to com- 
ment briefly on the distressing symptoms as- 
sociated with the postcholecystectomy syn- 
drome (Table 5). It is probable that the 
largest single group falls into the category 
of patients having symptoms of a functional 


TABLE 5 
CAUSES OF POSTCHOLECYSTECTOMY SYMPTOMS 


- Residual stones in common duct 

. Stone in cystic duct stump 

Neuroma of cystic duct stump 

Previously unrecognized peptic ulcer 

Spasm or stricture of sphincter of Oddi 
Recurring pancreatitis 

- Cancer of hepatic flexure of colon overlooked 
Functional disease 
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nature for which cholecystectomy was mis- 
takenly done with the consequent failure of 
relief of complaints. It is for this reason that 
we are most careful not to do a cholecys- 
tectomy unless there is rather good evidence 
either from clinical examination or roent- 
genography that gallstones are present. It has 
been shown repeatedly that at least half of 
the patients operated on in the absence of 
stones receive no relief of symptoms while 
fully 90 per cent with stone disease obtain 
excellent clinical results. 


Next in importance, as the cause of post- 
cholecystectomy symptoms, are residua! stones 


in the extrahepatic bile ducts. Other causes 
encountered from time to time are a stone 
remaining in the cystic duct stump, neuroma 
of the cystic duct stump, as described by 
Womack, previously unrecognized peptic ul- 
cer, spasm or stricture of the sphincter of 
Oddi, recurring pancreatitis and, finally, car- 
cinoma of the hepatic flexure of the colon 
overlooked at the time of cholecystectomy. 


In conclusion, let me repeat my theme that 
the extrahepatic bile ducts are the happy hunt- 
ing grounds of trouble, so let us always tread 
lightly lest we create more damage than we 
relieve. 
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Urologic Evaluation as a Neurologic 


Adjunct" 


IAN M. THOMPSON, M.D., and IRA J. JACKSON, M.D.,+ Galveston, Tex. 


The authors illustrate the part the urologic examination, and specifically the 
cystogram, may play in accurate neurologic diagnosis. 


NFUROVESICAL DYSKINESIA, the relationship of 
urinary bladder dysfunction to intraspinal dis- 
ease is well recognized, but is much more 
common than has been mentioned previously. 
However, patients often present themselves 
with symptoms ostensibly referable to a simple 
cystitis, and are treated exclusively for their 
vesical symptomatology with little if any re- 
sults. Only later will it be discovered that 
such symptomatology is based upon an intra- 
spinal lesion, wherein the neurologic deficit 
was initially sufficiently mild as to be undis- 
cernible by cursory survey. Conversely, in 
many instances relatively severe obstructive 
effects referable to the urinary bladder may 
be occasioned in the course of a neurologic 
disease, yet owing to the insidious onset and 
exceedingly gradual progression of the neuro- 
vesical imbalance, urologic symptomatology of 
an overt nature may remain undiscernible for 
an inauspicious period of time. 

It has become apparent, however, that not 
infrequently such dyskinesia may be quite 
advanced when even a painstaking neurologic 
examination reveals no specific peripheral 
deficit. In many instances no differentiation 
can be made between a neurogenic bladder 
and one involved by simple cystitis on the 
basis of the history and routine physical ex- 
amination. Urinary infection may markedly 
cloud the picture in either case. Neurovesical 
dysfunction must be suspected in any neuro- 
logic disease, and conversely neurologic disease 
must be considered more often as a basis for 
persistent urinary bladder symptomatology. 


Case Reports 
We should like to present two clinical re- 


*Read before the Section on Neurology and Psychiatry, 
Southern Medical Association, Fiftieth Annual Meeting, 
Washington, D. C., November 12-15, 1956. 


tFrom the Divisions of Urology, and Neurological Surgery, 


Department of Surgery, University of Texas Medical School, 
and the John Sealy Hospital, Galveston, Tex. 
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ports which bring out the interrelationship of 
silent neurologic or urologic disease in the 
presence of overt symptoms referable to one 
organ system alone. 


Case 1. M. P., a 39 year old white woman, was re- 
ferred to us early in 1956 because of urologic symptoms 
for 6 or 7 years, becoming more urgent in the past 
2 years. She had had repeated bouts of frequency of 
urination, urgency to the point of incontinence, noc- 
turia, and pyuria with a low grade fever. The remain- 
der of the urologic, neurologic, and general history was 
essentially negative, except for poor vision which had 
deteriorated in the past few years. An anterior and 
posterior colporrhaphy had been done elsewhere, 4 
months before admission, because of the persistent 
urinary symptoms. 


Examination. On admission, the urine contained 
many white cells and she had a residuum of 214 
ounces. Excretory urograms were normal. A cysto- 
gram revealed a distorted and trabeculated bladder; 
the capacity was approximately 200 cc. Cystourethros- 
copy showed marked trabeculation of the bladder 
with a great deal of detrusor hypertrophy. Despite a 
sharp drop-off from the bladder neck, there did not 
seem to be any definite evidence of cicatricial or pro- 
liferative obstruction in the urethra or at the vesical 
neck. A cystometrogram (Fig. 1) was typical of a 
sacral lesion. There was marked resistance to incre- 
mental filling, there were detrusor contractions of 
varying vigor, and a variable bladder capacity de- 
pendent upon the state of vesical tonus. 

Neurologic and neurosurgical consultations were re- 
quested on the basis of the cystoscopic, cystographic 
and cystometrographic evidence of neurovesical dys- 


FIG. 1 


Preliminary cystometrogram. 
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Cystometrogram at time of operation. 


function with an ostensibly sacral derivation. ‘The 
neurologic examination was normal except for dimin- 
ished central vision with small nonreactive pupils. 
Lumbar and thoracic spine films were normal. A 
myelogram with Pantopaque revealed a bulbous dila- 
tation in the sacral region compatible with the appear- 
ance of a cyst. The lumbar, thoracic and cervical 
areas were adequately visualized showing no deformi- 
ties to the column of oil. Roentgenograms of the 
skull, optic foramina, and chest were normal, as were 
the EEG, blood studies, urine, blood chemical determi- 
nations and serologic tests for syphilis on the blood 
and spinal fluid. The cerebrospinal fluid was normal 
in dynamics and constituents. An ophthalmologic 
consultation offered only bilateral primary optic atro- 
phy of undetermined etiology. 


Course. At sacral laminectomy an arachnoidal cyst 
was found in the region of S-2, 3 and 4. Small plaques 
were seen on the posterior roots of S-3. The cyst was 
opened and excised. The pathologic report stated that 
the specimen consisted of fibro-elastic tissue. 


A cystometrogram done at the time of the operation 
demonstrated intact sacral roots in reference to bladder 
response. The greatest reaction appeared during stim- 
ulation (square wave, 6 volts) of the anterior roots of 
S-3 (Fig. 2), though there were bladder contractions 
following the stimulation of the anterior roots of S-2 
and S-4. In the immediate postoperative period cys- 
tometry gave evidence of greater cohesion of detrusor 
function, less resistance to incremental filling, and a 
less pronounced dyskinesia of detrusor contraction, 
although there was no significant diminution in the 
amount of urinary residuum (Fig. 3). 


Six weeks after discharge from the hospital the pa- 
tient was symptomatically much improved. She found 


FIG. 3 


Cystometrogram in the immediate postoperative period. 
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that she no longer had to urinate so frequently and 
that nocturia had all but ceased. She felt much more 
comfortable than she had in years. A cystometrogram 
showed definite improvement in capacity, response to 
incremental filling, and detrusor cohesion (Fig. 4). 
However, she still had the same amount of urinary 
residuum. Five months postoperatively, she was faring 
exceptionally well in respect to bladder function with 
the exception of the persistent 2 to 3 ounce urinary 
residuum. In order to eliminate this residuum, a re- 
section of the vesical neck was carried out. At the 
time of discharge from the hospital, she carried no 


residual urine. Since then, she has been almost 
asymptomatic. 
Comment. It may seem incomprehensible 


that a patient could have been examined so 
frequently because of her urologic complaints, 
and even to have had an anterior and pos- 
terior colporrhaphy, without at any time hav- 
ing the question of neurovesical dysfunction 
raised. The complete absence of other subjec- 
tive and objective neurologic findings un- 
doubtedly contributed to this oversight. 

Many obstructive lesions of the urethra and 
the vesical neck can produce symptoms be- 
cause of abnormal vesical dynamics. These 
symptoms cannot be separated from those pro- 
duced subsequent to interference with normal 
detrusor or sphincteric innervation. 

How should one go about differentiating 
the purely obstructive from the neurogenic? 
Studies of the upper urinary tract by excre- 
tory and retrograde means are not particularly 
helpful in respect to etiology, since the re- 
sponse to encumbrance at the vesical outlet, 
obstructive or neurogenic, is similar in both 
cases, namely dilatation. Additionally, ana- 
tomic obstruction and neurovesical dyskinesia 
frequently exhibit similar cystographic pic- 
tures. Cellulation, diverticulum formation, or 
merely trabeculation occur with any imbal- 
ance, be it anatomically or functionally 
obstructive. 


Therefore, in the absence of clear-cut neu- 
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Cystometrogram 8 weeks postoperative. 
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rologic findings, diagnosis must rest upon 
cystoscopy and cystometry. At cystoscopy veri- 
fication of the cystographic appearance of the 
bladder can be obtained and direct visualiza- 
tion of the vesical neck may indicate whether 
an anatomic deformity is primary or whether 
detrusor-sphincteric imbalance has produced 
a relative obstruction secondary to the imbal- 
ance. Of equal importance is the measure- 
ment of sensation in various portions of the 
lower urinary tract during cystoscopy. Quies- 
cence or spasticity of the detrusor, secondary 
to incremental filling, can be ascertained. 

The tonus of the detrusor, vesical neck, and 
the posterior urethra can be visualized. Sensa- 
tion or lack of it, subsequent to vesical disten- 
tion and manipulation of the posterior ure- 
thra, can be evaluated and will serve as a 
definite adjunct in the neurologic evaluation. 

Cystometry is essential. A rough and fairly 
accurate evaluation of vesical dynamics can 
be acquired without committing bladder re- 
actions to a recording cystometer, yet such a 
record provides graphic evidence of the more 
minor responses to the detrusor which cannot 
be elicited by cruder determinations. The 
great variety of bladder contractions which 
can occur with either incremental or constant 
filling, in the presence of neurologic dysfunc- 
tion, can only be visualized, evaluated, and 
added to the patient’s record when a record- 
ing cystometer is employed. 

Neurovesical dysfunction may vary marked- 
ly from patient to patient despite the gener- 
ally accepted classification of separate and 
distinct supra- and infra-nuclear bladder pat- 
terns. Very often a supranuclear lesion can 
instigate a bladder reaction similar in all re- 
spects to the classical description of the auton- 
omous bladder. Variations are produced by 
such things as the completeness of the lesion 
and attendant problems of infection and con- 
comitant or precursory obstructive factors. In 
general, however, the cystometrogram helps to 
avoid much of the difficulty in classification 
and diagnosis, since it is dependent not upon 
clinical observations but is specifically related 
to detrusor function. It mirrors the integrity 
of the sacral reflex arc and the connections 
with the spinal cord to this arc. This was 
particularly pertinent in the patient's urologic 
evaluation (Case 1). With cystoscopy and cys- 
tometry understanding of the persistent vesi- 
cal dysfunction became apparent. Obviously, 
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previous repeated urethral dilatations, blad- 
der irrigations and instillations had little 
chance of success. And the anterior and pos- 
terior colporrhaphy were misdirected re- 
spect to proper treatment. 

In this patient it seemed from the cysto- 
metrogram that the lesion most probably in- 
volved the sacral reflex arc, since the autono- 
mous type of bladder response was shown. 
Since an intraspinal lesion at the sacrum was 
suspected, a myelogram was done and the 
cyst was discovered. Since this caused _pres- 
sure and/or ischemia of the involved sacral 
roots, it was hoped that its excision would 
permit conduction through the reflex arc to 
the detrusor with improvement, or at least 
that the denervating effects and progression 
of dysfunction might be halted. 

Postoperatively there was marked sympto- 
matic improvement and only a persistent uri- 
nary residuum remained. In_ long-standing 
instances of either anatomic obstruction or 
neurovesical dyskinesia, an inherent muscular 
hypotonia develops which often will not re- 
turn to normal, and the bladder may not be 
capable of emptying itself completely until the 
vesical neck and infravesical resistance have 
been sufficiently weakened. This is common- 
ly seen in association with the detrusor hypo- 
tonia of neurovesical dysfunction and in ac- 
tual anatomic obstruction at the bladder neck 
because of abnormal stresses upon this area 
and the posterior urethra. Furthermore, since 
long-standing detrusor incompetence is com- 
monly associated with a urinary residuum, 
chronic infection at the vesical neck may add 
cicatricial contracture and produce further 
obstructive effects. Thus it was not expected 
that the urinary residuum would diminish 
remarkably in the postoperative period and, 
since there had been no diminution in the 
urinary residuum at 5 to 6 months after the 
sacral laminectomy, it seemed advisable to do 
a resection of the bladder neck. Subsequent 
to this the urinary residuum was relieved and 
the patient was freed of her vesical dys- 
function. 

In instances of persistent infection of the 
urinary tract, recurring cystitis, and other 
episodes of dysfunction, the possibility of ob- 
scure neurologic disease is contemplated too 
infrequently. In instances where such symp- 
toms recur or persist, complete urologic ex- 
amination should include cystometry. Only 
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in this manner may minor degrees of neuro- 
vesical dysfunction be discovered and lead to 
further neurologic investigation with perhaps 
neurosurgical exploration. With a more wide- 
spread use of cystometry in the routine uro- 
logic study patients of this type may be prop- 
erly diagnosed and treated. 


Case 2. J. V. E., a 57 year old white man, com- 
plained of progressive difficulty in walking over the 
past 5 years. Shortly before his illness began he had 
had three successive inguinal herniorrhaphies under 
spinal anesthesia. The onset of symptoms was heralded 
by pain in the left knee which then disappeared, and 
his difficulty in locomotion slowly progressed to almost 
complete loss of walking by the time we first saw him. 
The remainder of the history was essentially negative. 


Examination. The trunk and lower extremities 
were involved; he had difficulty in assuming an up 
right position because of truncal ataxia. There was no 
actual motor weakness of the lower extremities al- 
though the muscle tone was poor, and the difficulty 
in walking was due solely to poor coordination. There 
was no sensory deficit, nor was there involvement of 
the cranial nerves or upper extremities. The deep 
tendon reflexes of the lower extremities were hyper- 
active bilaterally; there were no pathologic reflexes. 
The general physical examination was not unusual. 
Blood studies, blood chemical determinations, urine, 
and roentgenograms of the entire spine, the skull and 
chest were normal. A Pantopaque myelogram of the 
entire spine did not exhibit any deformities of the oil 
column. The cerebrospinal fluid was normal in all 
respects. 

Despite the lack of urinary symptoms, a urologic 
consultation was requested for complete evaluation of 
the neurologic situation. A careful history revealed 
no urinary tract symptoms. Excretory urograms were 
normal. The urinary residuum on two occasions aver- 
aged 314 to 4 ounces; there was no infection. Rectal 
examination revealed some mild benign adenomatous 
enlargement of the prostate. Rectal sphincter tone was 
good, and there was no perineal anesthesia or hypes- 
thesia. Cystoscopy revealed marked trabeculation of 
the bladder and severe involuntary spasms secondary 
to constant filling. There was good sensation in the 
posterior urethra; the prostatic hyperplasia did not 
seem obstructive. There was, however, a deep “drop- 
off” from the bladder neck into the bladder. 

Since the picture indicated a discrepancy in the 
amount of bladder decompensation secondary to the 
minimal anatomic obstruction from the prostatic hy- 
perplasia, the possibility of neurovesical dysfunction 
became apparent. A cystometrogram showed the re- 
sponse to incremental filling to be relatively normal. 
Detrusor tonus and contractibility were good and the 
capacity of the bladder was somewhat increased. How- 
ever, voiding had shown the appearance of mass 
spasms at certain varying capacities, accompanied by a 
lack of sensation of bladder tonus at any specific 
capacity. The cystometrogram was repeated by con- 
stant filling and the picture of mass spasms at variable 
Capacities was recorded (Fig. 5). Subsequently, on 


closer questioning preparatory to informing him of 


UROLOGIC EVALUATION—Thompson and Jackson 


FIG. 5 


— 


Cystometrogram demonstrating mass spasms. 


some vesical dysfunction, the patient recalled that he 
had had sporadic sudden urgency. This urgency was 
apparently not related to any specific volume and 
might occur at 2, 3 or 400 cc. If he could not get to a 
bathroom when he felt the urge he had noted diffi- 
culty in controlling his urine. He apparently had not 
been too aware of this symptom, though an alert and 
educated man, since his primary concern had been the 
loss of use of his legs. 

Comment. Evaluation of this patient’s 
voiding history, the cystoscopy, and the cysto- 
metric examinations revealed there was no 
impediment in the sacral reflex arc. The in- 
tegrity of the sacral roots in respect to vesical 
integration were shown by the normal ure- 
thral sensation, rectal tone, and cystometric 
response to incremental filling. The total pat- 
tern of vesical function was that of an incom- 
plete supranuclear lesion, or a spotty involve- 
ment of the cord above the conus medullaris. 
It was impossible to say where this involve- 
ment had occurred, since the sacral roots were 
intact and the levels of T-12 and L-1 seem- 
ingly were not affected since there was no 
abnormal reaction of the sympathetic system 
to vesical overdistention. 

The urologic examination did not provide 
a diagnosis of the neurologic disease. Yet this 
individual ostensibly was suffering solely from 
neurologic disease and on thorough examina- 
tion was found to have definite and marked 
neurovesical dysfunction with findings fore- 
boding potentially serious sequelae referable 
to the urinary tract. The fact that few symp- 
toms were associated with so marked a neuro- 
vesical dyskinesia, to the point of decompen- 
sation of the bladder and a urinary residuum 
of 4 ounces, points up the insidious nature of 
the problem. Other symptoms may seem of 
greater importance, and the urinary symp- 
toms may be so gradually progressive and 
productive of so little discomfort or derange- 
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ment that the patient may be completely un- 
aware of any difficulty. 

This patient was treated empirically with 
Meticorten for the diagnosis of “degenerative 
spinal cord disease.” His difficulty in loco- 
motion and urination improved somewhat. 
Since the urinary residuum had not affected 
the upper tract and there was no infection, it 
seemed advisable to try to ameliorate his pre- 
cipitous micturition by the use of Pro-Ban- 
thine, in conjunction with a voiding schedule 
to avoid overdistention of the bladder. Un- 
coubtedly this patient will in time need a 
transurethral resection of the obstructed vesi- 
cal neck to protect the upper urinary tract 
from infection and ischemic changes due to 
back pressure which will most certainly occur 
if the condition progresses. 

In using urologic evaluation in a patient of 
this type, in whom no overt evidence of uro- 
logic disease exists, an additional diagnostic 
tool is placed at the disposal of the neurol- 
ogist. Thus, silent neurovesical dysfunction 
may be found and the patient be protected 
against the deleterious urologic effects which 
may result from an imbalance. The use of 
cystoscopic examination and cystometric stud- 
ies offers a means of possibly pinpointing neu- 
rologic lesions, and may permit certain deduc- 
tions either by the interpretation of definite 
abnormalities as may exist, or by the exclu- 
sion of certain abnormalities which are typic- 
ally shown by cystometric studies. 

From the study of these two patients it 
would appear that a neurologic examination 
may not be really complete until an evalua- 
tion of vesical function is made. Symptoms 
of neurovesical dysfunction may be remark- 
ably scant for a long time, and such silent 
disease can only be discovered by a complete 
urologic examination. 


Summary 


Two case reports show the application of 
the urologic examination, and specifically the 


APRIL 1958 


cystometrogram, in neurologic disease as well 
as in urologic disease. Persistent symptoms 
referable to the urinary bladder should be 
studied for a possible neurologic basis and be 
followed by neurologic diagnostic and thera- 
peutic procedures as indicated. Quiescent 
urinary tract disease may be associated with a 
variety of neurologic conditions and, diagnos- 
tically as well as therapeutically, the complete 
evaluation of the lower urinary tract may be 
of assistance to the patient and to the clini- 
cian. 
Discussion (Abstract) 


Dr. John T. Lord, Washington, D. C. We are in- 
debted to the authors for an illustrative statement of 
the more subtle clinical correlations of neurovesical 
dyskinesias. Indeed there scarcely exist more ubiqui- 
tous symptoms of neurologic dysfunction, and espe- 
cially of spinal cord dysfunction, than those referable 
to the urinary tract. 

It is unfortunately true that detrusor-sphincter 
imbalance and complicating infection is more often 
than not well established when a disorder of gait or 
intractable pain signals the presence of the neurologic 
lesion. In general, the neurologist is not consulted 
with respect to urinary complaints, and it would seem 
that a remarkable degree of frequency and _precipi- 
tancy will be tolerated by patients until their misery 
is compounded by a problem of ambulation. 

However, it is precisely that capacity for improve- 
ment following surgical correction of benign intra- 
spinal lesions, as illustrated by the authors’ first case, 
which underlines the need for thorough investigation 
of urinary complaints. In our recent experience with 
chronic intraspinal granulomas in young adults, it is 
probable that earlier and more complete restitution 
of motor and vesical function would have attended 
thorough evaluation of urinary function by the meth- 
ods described. 

One is certain, on the other hand, that the authors 
do not argue for manipulative urologic procedures as 
part of the routine neurologic examination. Just as a 
lumbar puncture is performed on indication and not 
merely for the sake of completeness, the urologic ex- 
amination should have a selective use. 


Where the practical considerations of early neuro- 
logic diagnosis, in the presence of secondary intrinsic 
changes in the bladder wall and extravesical pelvic 
disease are manifold, meticulous study and coordinated 
treatment has resulted in a degree of rehabilitation 
which compliments the authors and encourages all. 
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The I'3! Labeled Triolein Absorption 


Test: Reproducibility and Factors Affecting Blood Levels* 


W. CROCKETT CHEARS, JR., M.D., BURLEY H. McCRAW, M.A., 
MALCOLM P. TYOR, M.D., and JULIAN M. RUFFIN, M.D.,t Durham, N. C. 


In diseases of malabsorption a study of the absorption of fat may be extremely important in the 
final evaluation. The methods available in the past for such studies were either laborious or 
open to error. The use of an oleate labeled with a radioactive element when mixed with a 

food fat offers a simplified and apparently accurate method of measuring 


the uptake of fat from the gut. 


Introduction 


DisorDERs associated with impaired digestion 
and absorption of food are seen frequently in 
the practice of medicine. Such disorders usual- 
ly are the result of diseases of the small intes- 
tine, pancreatic insufficiency or acholic states. 
In addition, it has been found that the mal- 
absorption syndrome develops in a number of 
patients following vagotomy! or partial gastric 
resection.” 

In these disorders there may be impairment 
of either digestion or absorption of many sub- 
stances, but a defect involving fat is one of the 
most readily and profitably studied. The need 
for a test whereby impaired fat absorption 
may be readily demonstrated and the course 
of the disorder followed is obvious. Compari- 
son of available tests will be facilitated by re- 
viewing the physiology of digestion and ab- 
sorption of fat (Fig. 1). 

Ingested fat is mixed with bile and pancre- 
atic enzymes in the upper intestine. Bile and 
the products of lipolysis effect a fine emulsifi- 
cation of fat,? providing a greater surface for 
the activity of pancreatic enzymes, which are 
water-soluble, thereby promoting more rapid 
hydrolysis. It appears that hydrolysis of the 
triglyceride molecule does not necessarily pro- 
ceed to completion, but that the majority of 
the glycerides are split to one monoglyceride 
and two fatty acids and are absorbed as such.5 


*Read before the Section on Gastroenterology, Southern 
Medical Association, Fifty-First Annual Meeting, Miami Beach, 
Fla., November 11-14, 1957. 

+From the Department of Medicine, Duke University Medi- 
cal Center and Veterans Administration Hospital, and the 
Resmarepe Service, Veterans Administration Hospital, Dur- 

am, N. C. 

Supported in part by a grant from the National Institutes 
of Health. 


Most of the absorbed glyceride molecules re- 
main intact,® being reunited with fatty acids 
to form neutral triglycerides. The majority of 
the absorbed free fatty acids are distributed 
among the lipids which are being synthesized 
and, as is the case with most of the absorbed 
monoglycerides, ultimately will leave the mu- 
cosal cells as triglycerides.? This lipid is trans- 
ported to the blood via the thoracic duct as a 
phospholipid-stabilized emulsion.’ Some of the 
absorbed free fatty acids remain unesterified, 
however, and are transported by the portal 
vein to the liver.® 

In order to evaluate fat absorption one gen- 
erally observes two things: the amount of fecal 
fat and the increase of fat in the peripheral 
blood following a test meal. There are, there- 
fore, two types of tests of fat absorption. 


FIG. 1 


DIGESTION AND ABSORPTION OF FAT 


INTRALUMINAR | FOOD FAT| 
PHASE: Bile 
Emulsification Monoglycerides 
Fatty Acids 


TRIGLYCERIDE 
EMULSION 
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PHASE: 
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Gross and microscopic examination of the 
feces for fat is of fundamental importance and 
should never be omitted but is qualitative at 
best. The most widely used test of fat absorp- 
tion is the fat balance study, the usefulness of 
which is generally accepted. However, there 
are certain disadvantages of the method. 
Endogenous fat may constitute a significant 
proportion of the fecal fat in some cases and 
could lead to erroneous interpretations.’ The 
greatest practical objection to the fat balance 
study is the time required to prepare the pa- 
tient and collect fecal specimens, usually 
about six days. And, finally, the chemical de- 
termination of fecal fat, if properly done, is 
not a simple procedure.'! 

The other type of test consists in observing 
the blood fat following a meal of fat or of a 
fat-soluble substance. Such a test is the chy- 
lomicron count.!? In this test the ebb and flow 
of particles of emulsified fat in the blood after 
a fat meal is followed by dark field microscopy 
of plasma. The technic requires special skill 
and has not been widely adopted. A simpler 
technic consists in observing the degree of 
serum turbidity after a fat meal.’ One of the 
disadvantages of these two tests is the fact that 
the rate of “clearing” is uncontrolled. Thus, 
rapid clearing would reduce both the chy- 
lomicron count and the serum turbidity by 
reducing the number of detectable particles. 
More reliable is the vitamin A tolerance test,!* 
but this determination is difficult, and vita- 
min A is not a fat but a fat-soluble alcohol. 

It obviously would be advantageous to label 
a fat and to observe its appearance in the 
blood. Thus, fats have been used which con- 
tain rare or distinctively altered fatty acids 
such as those which have been halogenated.'® 
Also, fats have been synthesized which con- 
tain carbon'® or hydrogen!’ isotopes. In 1949, 
Stanley and Thannhauser'® used radioactive 
iodine to halogenate a vegetable oil. This ma- 
terial was fed, and blood levels of radioactivity 
were determined. In 1955, the group at Duke 
Hospital employed a similar test using [!3!- 
labeled triolein, a halogenated oil produced 
by Abbott Laboratories.’* For clinical pur- 
poses such I'%1-labeled fats are preferable to 
those tagged with deuterium or carbon iso- 
topes, principally because the tag is quanti- 
tated more easily. Also, the half-life of I'3" is 
short whereas that of C"* is quite long, which 
makes it unsuitable for use in man. 

The usefulness of the I%1-labeled triolein 
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test as a measure of fat absorption has been 
widely accepted.2°22 However, a number of 
questions may be raised. What errors are in- 
herent in the method? How reproducible are 
the results? What is the effect, if any, of varia- 
tion in the dosage of triolein or of emulsion? 
Are extremes of body weight associated with 
abnormal values? What is the effect of delayed 
gastric emptying? What criteria may be used 
for interpreting the results? Which is the more 
reliable measure of the absorption of fat, the 
blood values or the radioactive content of the 
stool, and which is the more useful clinically? 
In an effort to answer these questions the fol- 
lowing study was undertaken using a previ- 
ously unreported group of patients. 


Method 


An emulsion, as described by Baylin and 
associates,? was prepared consisting of 50% 
peanut oil in water and containing 50 micro- 
curies of I'%1-labeled triolein* per 100 ml. 
Emulsification was effected by adding 4 ml. of 
“Tween 80” per 100 ml. and mixing in a 
blender for 15 minutes. A dose, usually 40 ml. 
of emulsion per square meter of body surface 
area, was pipetted into a cup, and 1 ml. of 
Lugol’s solution and 20 Gm. of barium sulfate 
were added. The patient fasted overnight and 
until the sixth-hour blood specimen was 
drawn. Four hours after ingestion of the test 
meal gastric emptying was evaluated by fluo- 
roscopic examination. Blood specimens were 
drawn into heparinized syringes at hourly in- 
tervals for eight hours, from which 3 ml. of 
whole blood were pipetted into counting vials. 
Radioactivity was determined with a well 
scintillation counter and was compared with 
a 3 ml. standard made from the original emul- 
sion by diluting it with a nonradioactive 
emulsion to a convenient concentration, usual- 
ly 1:60. The results were reported as a per- 
centage of the administered dose per liter of 
whole blood. Blood concentrations were cal- 
culated by the following formula: 

ml. blood sample NCPM** 1/3 1000 x 100) = 
3 ml. standard NCPM X 1/3 X 60 X emulsion dose (ml.) 
% administered dose 
liter of whole blood 

All counts were made for a sufficient length 
of time to result in a counting error of less 
than 2% for any sample. Whole blood pip- 


*Obtained from Abbott Laboratories, Inc., North Chicago, 
is, under authorization of the Atomic Energy Commission. 


**Net count (sample count minus background count) per 
minute. 
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petting errors were evaluated and found to be 
less than 2% for any specimen. Thyroid up- 
take 24 hours after administration of the test 
meal was found to range from 0.3 to 0.6% in 
9 subjects. 

The entire fecal output, free of urine, was 
collected in paper cartons for at least 48 hours 
and was counted in the closed cartons with an 
end-window scintillation counter. The count 
was compared with that of a sample of the 
original emulsion and reported as a percent- 
age of the administered dose. 

To determine the stability of the I41-triolein 
bond samples of four different lots of emul- 
sion were stored under refrigeration for seven 
days and dialysis of 3 to 5 ml. samples was per- 
formed for 24 hour periods on the first, sec- 
ond and seventh days after preparation of the 
emulsion. From 0.35 to 1.55% of the radio- 
activity of the original emulsion samples was 
found in these dialysates. As a control, a quan- 
tity of inorganic I'%1 was added to 3 ml. of 
nonradioactive emulsion. Dialysis of this ma- 
terial for 24 hours yielded 86% of the radio 
activity in the dialysate. 

It can be seen that the I*%!-triolein bond is 
stable for periods up to a week. It would seem 
permissible to store the emulsion for use on 
successive days if desired. However, in this 
study emulsions were never stored beyond 48 
hours and were remixed in a blender on each 
day that tests were done. 


Results 
Values in Controls. Ninety-seven I!41-labeled 
triolein tests were done in 68 males without 


TABLE | 
I').LABELED TRIOLEIN TESTS 


A. BLOOD VALUES (% AD/L): 
97 Tests in 68 Controls 


No. of Mean Standard Coefficient 
Hour Specimens Value Deviation of Variation 
1 14 0.43 0.54 126% 
2 38 1.65 1,09 66 
3 13 2.73 0.84 $1 
4 95 3.01 0.58 19 
5 93 2.96 0.64 22 
6 96 2.67 0.52 20 
8 91 2.25 0.47 21 
24 83 0.73 0.38 45 
Peak 97 $.17 0.66 21 
B. FECAL VALUES (% AD): 
109 Tests in 78 Controls—96 Specimens 
No. of Tests % of Tests 
Less than 1% 67 70 
3.5% 87 91 
5% 91 95 


1131 LABELED TRIOLEIN ABSORPTION TEST—Chears et al. 
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FIG. 2 


MEAN BLOOD VALUES IN CONTROLS 
97 studies in 68 persons 
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significant disease. The mean blood values 
plus or minus one standard deviation (here- 
after SD) are shown in table 1 and figure 2. 
The peak value was usually at the third to 
fifth hour but occurred as early as the second 
hour and as late as the eighth. Blood values 
more than two SD below the mean values 
were seen in six tests. In one of these tests 
each of the 4 to 8 hour values was more than 
two SD below the mean values. In another 
test each value was more than one SD below 
the mean values. In the four remaining tests 
only the fourth hour values were more than 
two SD below the mean value. 


Complete fecal collections were obtained in 
96 (88%) of 109 tests in 78 normal males. 
Total fecal radioactivity was less than 1% of 
the administered dose (hereafter AD) in 67 
(70%) and less than 3.5% AD in 87 (91%). 
The median value was 0.7% AD. In only 5 
tests was more than 5% AD present. Of these 
5, two had associated low blood curves, with 
each of the 4 to 8 hour values more than one 
SD below the mean values in one and each of 
the 4 to 6 hour values more than one SD be- 
low the mean values in the other. In the re- 
maining 3 tests, 2 of which were in the same 
subject, the blood values were within one SD 
of the mean values. 

Results in Abnormals. A comparison of 
blood and fecal values in the controls and in 
a group of 41 clinically abnormal persons re- 
vealed that if each of the 4 to 8 hour values 
was more than one SD below the correspond- 
ing mean value of the controls, the curve was 
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associated with an elevated fecal value in 18 
of 21 cases. Furthermore, if the peak value of 
a curve was less than 2.2% of the adminis- 
tered dose per liter (hereafter AD/L), it was 
associated with an elevated fecal value or with 
a blood curve in which each of the 4 to 8 hour 
values was more than two SD below the mean 
values of the controls in 23 of 24 cases. 


Reproducibility. To evaluate reproducibil- 
ity, tests were repeated under similar condi- 
tions in each of 16 normal individuals, a total 
of 36 such tests being performed. The mean 
blood values of the initial and of the repeat 
tests (Fig. 3) were quite similar. When each 
hourly value of successive tests was compared 
with the corresponding value of other tests 
on the same individual, the differences were 
found generally to be small. The average dif- 


ferences at the various hours are given in 
table 2. 


Variation in Dosage. To determine the ef- 
fect of variation in the dosage of I'*!-labeled 
triolein, the blood values of groups of subjects 
who had received respectively 15, 25, 43 and 
53, plus or minus 3, microliters of labeled trio- 
lein per square meter of body surface were 
tabulated, and the mean blood values of each 
group were calculated. An analysis of mean 
values showed no significant differences. 

The subjects were grouped likewise into 
those receiving 20 or 40 ml. of emulsion per 
square meter, and the mean blood values of 
each group were not significantly different. 


Body Weight. Tests were performed in 10 
obese patients and in 8 patients without or- 


FIG. 3 


REPRODUCIBILITY IN i6 NORMAL SUBJECTS 
Repeated studies under similar conditions 
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TABLE 2 


REPRODUCIBILITY IN NORMALS 
Repeated Tests in 16 Subjects 


Maximum Average* 
Hour Difference Difference 
4 1.07 0.37 
5 1.62 0.43 
6 1.30 0.37 
8 0.85 0.36 
24 1.02 0.17 


*Mean absolute deviation. 


ganic disease who were significantly under- 
weight. The mean values of these two groups 
were not significantly different from those of 
the controls. 

Delayed Gastric Emptying. Twelve subjects 
were observed fluoroscopically to have slight 
to moderate delay in gastric emptying. Their 
mean values did not differ significantly from 
those of a group of 31 controls who had no 
delay in gastric emptying. 


Discussion 


It is apparent from the data presented in 
this report that the questions raised earlier 
may be readily answered. The errors inherent 
in the I31-labeled triolein test are largely 
those which are common to all laboratory 
procedures utilizing radioisotopes. These are 
minimized by strict attention to technic. 
Obviously, vomiting a part of the test meal, 
urinary contamination of feces, or incomplete 
stool collection would invalidate the test, as 
emphasized by others.2* The test is repro- 
ducible in normal subjects. Relatively small 
differences in blood and fecal values were 
observed in a group of subjects who had suc- 
cessive tests. Variation in the dosage of I'*)- 
labeled triolein through a range of 15 to 53 
microliters and in the dosage of total emul- 
sion from 20 to 40 ml. per square meter of 
body surface area did not significantly affect 
blood values or fecal radioactivity. In addi- 
tion, extremes of body weight in otherwise 
healthy individuals were not associated with 
abnormal values. Moderate delay in gastric 
emptying was not accompanied by abnormal 
values. However, it has been shown that com- 
plete pyloric obstruction in the dog results in 
no absorption of radioactive material,?? and 
high grade obstruction in man results in 
marked lowering of blood values.?* 


In the interpretation of any test criteria by 
which one distinguishes normal from abnor- 
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mal must be established. Analysis of the data 
presented in this report would indicate that 
blood values may be considered abnormal if 
each value through the eighth hour is more 
than one standard deviation below its corre- 
sponding mean value in controls or if the peak 
value is less than 2.2% of the administered 
dose per liter. An interpretation of blood 
curves based upon the fourth, fifth and sixth 
hour values was the same as that based upon 
an analysis of all samples taken through the 
first eight hours. Therefore, it is our opinion 
that only fourth, fifth and sixth hour blood 
samples are necessary in performing the test. 

The ain indicate that fecal radioactivity 
over 3.5% of the administered dose should be 
viewed with suspicion and that one over 5% 
may be considered abnormal. The previously 
reported inverse relationship between blood 
values and fecal radioactivity in normal and 
abnormal subjects”! is also supported by our 
results (Fig. 4). The difference between fecal 
radioactivity of normal and abnormal subjects 
is readily apparent. If one can be sure that the 
stool has been properly collected, this study 
would suggest that fecal radioactivity is more 
reliable than blood values as an index of im- 
paired absorption. 

Factors which strongly influence the clinical 
usefulness of a test include the period of time 
required to perform the test and the relative 
ease and completeness with which samples are 
obtained. In the present study blood values 
were available within a few hours, whereas 
fecal collections, which were incomplete in 12 
per cent of tests, required at least two days. 
For these reasons the blood values have been 
found to be more useful clinically. 


FIG. 4 
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Summary 

Of the available tests of fat absorption the 
I'51-]abeled triolein test is one of the most use- 
ful clinically. The range of deviation of blood 
values in normals is small, and reproducibility 
in normals is good. Fecal values, although 
more reliable as a measure of fat absorption, 
are not as useful clinically as the blood values. 
Whenever possible both results should be 
obtained. 
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The Treatment of Regional Ileitis: 


EVERETT D. KIEFER, M.D., and F. WARREN NUGENT, M.D.,t 


Boston, Mass. 


This disease is most difficult to manage from the medical approach, and therefore 
any means by which the process is controlled is a tool worthy of trial. 


ALTHOUGH IT MAY BE AMAZING that anyone 
would have the temerity to discuss the treat- 
ment of a disease for which there is no satis- 
factory treatment, this paper will be limited 
to the management of regional ileitis and 
complications. 

Since the pathogenesis of regional ileitis re- 
mains obscure, progress in therapy has been 
slow and largely along empiric lines, but 
recent developments in both medicine and 
surgery have added some promise to the 
therapeutic approach. 


Although the etiology is still elusive, we 
do have some knowledge of the pathologic 
anatomy and physiology that may lead to 
certain concepts of therapy. There is consid- 
erable evidence that there are three phases 
in the complete clinical course of regional 
ileitis. Warren and Sommers! have described 
as the initial pathologic change a lymphangitis 
involving the lymph capillaries of the small 
bowel, causing lymph stasis, edema and ul- 
ceration of the mucosa, which may be con- 
sidered the first phase. 


Secondary nonspecific infection by organ- 
isms invading the bowel wall by way of the 
mucosal ulcerations sets up a septic process 
which produces the systemic reactions of 
fever, leukocytosis and toxemia. The second 
phase, therefore, is one of nonspecific sepsis. 


The third clinical stage is characterized by 
fibrosis, granuloma formation and the com- 
plications of obstruction, abscesses and fistulas. 


Naturally treatment of the individual case 
depends upon the diagnosis with respect to 
the clinical stage or phase in which the dis- 
ease is presented. It so happens that most of 
the cases of regional ileitis are not diagnosed 
until after the disease has progressed beyond 


*Read before the Section on Gastroenterology, Southern 
Medical Association, Fifty-First Annual Meeting, Miami Beach, 
Fla., November 11-14, 1957. 


+From_ the of Gastroenterology, The Lahey 
Clinic, Boston, Mass. 
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the initial phase. Our best opportunities for 
observing the first phase are in cases of recur- 
rence after surgical removal of the chronic 
portions of the disease. 


All attempts to implicate a specific bac- 
terium or virus as an etiologic agent have 
been unsuccessful. There are certain sugges- 
tive indications that the initial inflammatory 
process is an antigen-antibody reaction in a 
hypersensitized intestine but proof of this is 
lacking and the theory, although attractive, 
remains in the realm of conjecture. Some sup- 
port of the allergy concept can be seen in 
the favorable response of certain early cases 
to steroid therapy. 


Steroid Therapy 


When we have been fortunate enough to 
detect a really early case of ileitis, or have 
been unfortunate in having one of our sur- 
gical patients show evidences of recurrence 
we have employed ACTH or cortisone, some- 
times with prompt and dramatically favorable 
results. Pain, tenderness and diarrhea are re- 
lieved and some improvement in the x-ray 
changes in the involved loop may be seen. 


In the clinical use of corticotrophin and 
corticoids we have been guided by our ex- 
perience with these hormones in the manage- 
ment of chronic ulcerative colitis. Good re- 
sults may be obtained with a single daily 
intramuscular injection of from 40 to 60 
clinical units of ACTH-gel. The optimal dose 
appears to be that amount which falls just 
short of producing prominent side effects. 
Hospitalized patients may be observed for 
facial rounding, acne, and rapid weight gain 
due to sodium and water retention. When 
these signs appear the dosage should be ad- 
justed downward. Patients who continue treat- 
ment after leaving the hospital are given from 
20 to 30 clinical units of ACTH-gel daily, 
which seems to be a safe long-term dosage, 


: 
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and we have seen no evidence that larger 
doses have much more therapeutic value. 
Some of our best results were obtained in 
patients in whom steroid therapy was main- 
tained for several months. 


Prednisone, from 20 to 30 mg. per day, is 
almost as effective and has the advantage of 
being given by mouth. Cortisone or hydro- 
cortisone may be used in doses of from 
80 to 120 mg. orally per day, but because 
prednisone is reported to have less tendency 
to disturb the water-electrolyte balance, it is 
probably safer for the patient who is not under 
daily supervision. 

Clinical observations indicate that the anti- 
inflammatory effect of the steroids is limited 
to the initial phase before secondary infec- 
tion has fully developed. When fever, leukocy- 
tosis and toxic systemic effects are prominent, 
the steroids may not only be ineffective, but 
on theoretical grounds at least, may actually 
be detrimental by limiting the reaction to 
bacterial invasion, thereby promoting the 
spread of infection. Therefore, the modifica- 
tion of the reaction to the disease, produced 
by the steroids, may not be in a favorable 
direction. The fever of the septic case may 
be depressed without an associated improve- 
ment in the infection, thus giving a false 
indication of favorable progress. With these 
considerations it has seemed more logical to 
defer the use of steroids in cases with signs 
of infection until after an attempt is made 
to control the sepsis with other measures. 
When fistulas or abscesses are present, or if 
the disease has progressed to the stage of 
granulomas and strictures, little can be ex- 
pected from this form of treatment. Never- 
theless, if these limitations are recognized, 
steroid therapy remains an important new 
tool in the over-all management of regional 
ileitis. 

Antibiotic Therapy 


Although, in general, antibiotic therapy has 
been disappointing as a cure of regional ileitis, 
the use of the antibiotics with the limited 
objective of controlling secondary bacterial 
infection is a valuable application of a new 
medical weapon. 

It requires even more temerity to discuss 
the treatment of regional ileitis with anti- 
biotics especially in reference to any definite 
plan. When penicillin was first introduced 
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it seemed that the problem of the treatment 
of septic processes was near a simple solution. 
Now, since we have learned of the limited 
effectiveness of these drugs, the hypersensitive 
reactions to them, their toxic effects on the 
kidneys and nerve tissue, their variations in 
absorbability, resistant strains of organisms, 
anti-antibiotic enzymes and the toxins lib- 
erated from killed bacteria, the use of anti- 
biotic therapy has become an extremely com- 
plicated science. In this particular instance 
the problem is further compounded by the 
lack of identification of the organism or or- 
ganisms chiefly involved. The broad spectrum 
antibiotics commonly used in such situations 
cover a wide range of organisms, but since 
their action is bacteriostatic, their effective- 
ness is slow to develop. After a period of a 
week or two they may lose their effectiveness 
due to the replacement with resistant strains 
which may include a virulent and dangerous 
staphylococcus. Furthermore, these drugs are 
gastrointestinal irritants and the already ir- 
ritated small intestine may not tolerate their 
oral administration. Of the broad spectrum 
group, chloromycetin is probably the best 
tolerated by mouth, and if necessary, can 
also be given parenterally. Depression of the 
white blood count as a calculated hazard 
must be watched for when this drug is used. 

The combination of 2 Gm. of streptomycin 
intramuscularly and 2 Gm. of erythromycin 
orally has been useful in our hands particu- 
larly in cases of ulcerative colitis. 


Although a direct attack on the organisms 
which have invaded the intestinal wall seems 
most desirable, some apparent benefit is de- 
rived from the suppression of the bacterial 
flora within the lumen of the bowel. Neomy- 
cin is probably the most effective nonabsorb- 
able sterilizer of the lumen of the gastro- 
intestinal tract. Due to its irritant effect on 
the small intestine, however, diarrhea may 
be increased to the point of intolerance. From 
2 to 3 Gm. daily for three or four days is the 
usual dose. 

Chemotherapeutic suppression of the 
growth of bacteria in the lumen of the bowel 
may be obtained with an azo-sulfopyradine, 
available under the name Azulfadine, which 
is usually well tolerated in a dose of 4 to 6 
Gm. daily for from 7 to 14 days. 

Continuation of antibiotic treatment with 
full dosages for longer than 7 days is probably 
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not justifiable. Failure to observe a definite 
favorable response in this time should be con- 
sidered an indication for surgical interven- 
tion. If a favorable effect is obtained continu- 
ation for some time may be advisable. 


Clinical Results 


Our experience confirms the generally ac- 
cepted conclusion that antibiotic treatment, 
steroid hormone therapy or the combined use 
of these two therapeutic tools cannot be con- 
sidered a cure of regional ileitis. It seems 
that we must be satisfied with the limited 
objective of controlling secondary infection 
with antibiotics and producing a remission 
of the initial inflammatory reaction with 
steroids. Furthermore, due to the nature of 
the disease, it is extremely difficult to com- 
pile significant statistical proof concerning the 
real value of these methods. 

In a review of our experience we found 
that of 7 patients in whom only antibiotic 
therapy was used, 4 had a satisfactory remis- 
sion, one obtained some benefit and 2 were 
unimproved. Of 22 patients who received 
steroid therapy without antibiotics, 10 
achieved a good remission, 7 were improved 
and 5 were not improved. Of 7 patients who 
received both antibiotics and steroids in their 
medical treatment, 4 had a good remission, 


2 were benefited and one was not helped. 


Summarizing the above figures, 36 patients 
were treated medically in the hospital with 
either antibiotics or steroids or both. In 18, 
or 50 per cent, the disease was brought under 
good control, 10 were improved by the treat- 
ment and 8 were not benefited. Although the 
figures are not very encouraging, the occa- 
sional excellent response to therapy is con- 
vincing evidence that both the antibiotics 
and steroids have definite although limited 
value. 


Diet 

The diet in the management of regional 
ileitis may be planned with consideration of 
the irritable state of the small intestine, the 
hypermotility, the narrowing of the lumen 
of the small bowel and the effect of possible 
food idiosyncrasies. This calls for a low resi- 
due, bland, high protein diet with supple- 
mental vitamins prepared in an attractive 
form to encourage acceptance of the patient. 
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A history of intolerance to specific foods 
should be given consideration, but skin tests 
are of little value. Milk is a common of- 
fender, or at least a milk-free diet has ap- 
peared to be an effective part of the treat- 
ment in many of our cases. 


As a rule, patients with regional ileitis ex- 
perience an increase of intestinal symptoms 
with iron medication given orally. It is often 
necessary either to give iron by means of 
blood transfusion or to inject intravenous 
or intramuscular iron preparations. 


Surgery 


Opinions vary concerning the indications 
for surgery in the uncomplicated case of 
regional ileitis. The usual intractability of 
the disease on nonsurgical treatment has made 
many internists consider ileitis as primarily 
a surgical disease. In recent years, however, 
some progress in medical therapy and a recog- 
nition of the high rate of recurrence after 
operation have resulted in some changes in 
opinion. It now appears that in the uncom- 
plicated case at least one thorough trial of 
medical treatment should be given, including 
the use of elimination diets, antibiotics and 
steroid hormones. Experience indicates that 
some successful results may be obtained if the 
disease is in the early stage before extensive 
secondary infection or cicatrization has de- 
veloped. The prognosis in the medically 
treated case is always doubtful, but examples 
of radiographic evidence of old involvement 
of the small bowel, without symptoms or im- 
pairment of health or intestinal function, have 
been found in sufficient numbers to indicate 
that regional ileitis sometimes becomes per- 
manently arrested. 


Unfortunately, in the majority of cases the 
diagnosis is not made until the disease has 
progressed beyond the original lymphangitis 
and mucosal edema, which appears to be the 
primary and most tractable stage. As a result, 
in a large proportion of patients, regional 
ileitis requires both surgical and medical care. 
At the Lahey Clinic only 47 patients in a 
group of 340 have been treated without one 
or more surgical procedures involving the 
small intestine. 


The complications of regional ileitis are 
common and.usually require surgical solution. 
When obstruction of the small bowel is due 
solely to the acute edema of active primary 
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disease, medical treatment, particularly with 
the steroids, gives effective relief. In most 
cases obstruction is’ the result of obvious 
granulomatous. changes for which only sur- 
gical measures can be used. If the obstruction 
is a purely mechanical result of scar tissue 
and the initial disease is no longer active, 
entero-enterostomy is a satisfactory procedure. 

Abdominal fistulas arising from _perfora- 
tions of involved loops of small intestine are 
persistent and close only when the source of 
the tract has been excised. This often calls 
for a block dissection of a matted mass of 
inflamed loops, but any lesser procedure 
usually ends in failure. Internal fistulas, par- 
ticularly between the ileum and the sigmoid 
colon, produce severe and intractable diar- 
rhea until surgical closure is effected. 

The unsatisfactory status of the surgical 
treatment of regional ileitis is shown by the 
fact that in our experience 34 per cent of 
all patients subjected to resection of the in- 
volved loops have recurrence or persistence 
of the disease. However, this high incidence 
of recurrence does not mean that the surgical 
approach to the disease is a total loss, par- 
ticularly since no other effective method of 
therapy could be offered these patients. Medi- 
cal treatment of the postsurgical recurrences, 
and in some cases further resections, have 
finally resulted in a substantial salvage which 
means in many cases eventual relief from a 
relentless disease. In 1955, one of us (E.D.K.)* 
reported on the follow-up results in 166 pa- 
tients who had been subjected to from one 
to four resections of portions of the small 
intestine. It was found that in two years or 
longer after operation 115, or 69 per cent, 
were in good or fair health without evidence 
of active recurrent or persistent disease. The 
tendency for regional ileitis to flare up in 
previously normal-appearing intestine strongly 
suggests that the disease is rarely if ever com- 
pletely extirpated surgically, and that sur- 
gical treatment should be considered a sup- 
portive measure and not a cure. The removal 
of a considerable portion of the disease ap- 
pears to be an advantage in the body’s effort 
to overcome or arrest the process. It is on 
this basis that resection seems a more prom- 
ising surgical approach for active ileitis than 
the sidetracking operations which do not re- 
move any of the disease. 
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Malabsorption Syndrome 


A malabsorption syndrome may complicate 
the postoperative course of patients who have 
been subjected to extensive resection of the 
small intestine.* Loss of absorptive area, hyper- 
motility, and possibly some impairment of 
the absorbing ability of the remaining small 
intestine combine to produce a_ sprue-like 
clinical picture. There is watery diarrhea but 
the stools may not appear to contain excess 
fat. Weight loss, hypoproteinemia, hypo- 
calcemia, hypokalemia, hypoprothrombin- 
emia, skin and mucous membrane changes 
and osteoporosis may develop. Anemia may 
be severe even though the stools are free of 
occult blood, 


Treatment of the factor of hypermotility 
includes a bland, low residue diet, in small 
frequent feedings and the elimination of cold 
food or drink. Coffee and alcoholic beverages 
should be avoided. Anticholinergic drugs 
given to the point of intolerance may slow 
the motility but are not always effective. In 
some cases emotional stimuli may be impor- 
tant and tranquilizing drugs are useful. As 
in cases of sprue, the steroid hormones may 
have a beneficial effect in promoting fat ab- 
sorption by means of a mechanism not clearly 
understood. Replacement therapy should in- 
clude large doses of all the vitamins, par- 
ticularly D and K. Calcium and potassium 
salts are important. For the anemia, blood 
transfusions should be given until the hemo- 
globin level is normal. Some patients with 
extensive resections cannot maintain a normal 
hemoglobin level without regular injections 
of vitamin By, indicating that the absorption 
of the intrinsic hematopoietic factor is im- 
paired. Iron stores may have to be replaced 
by intramuscular or intravenous injections 
of iron preparations. When the serum pro- 
teins are low and peripheral edema exists, 
human albumin may be given intravenously. 

Our observations on these patients with 
syndromes of malabsorption have led us to 
believe that up to a point it is not the length 
of the resection but the health and function 
of the remaining small bowel that are the 
important factors. Loss of all but 4 or 5 
feet of small intestine as well as the right 
colon is compatible with reasonably good 
health. Even in cases in which a malabsorp- 
tion syndrome develops, careful treatment can 
bring about a satisfactory adjustment in some. 
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Radiation Treatment 


Radiation treatment has been tried for re- 
gional ileitis but has not been generally 
adopted as standard therapy. Our experience 
has been limited to a few patients who re- 
ceived 400 r divided equally between the four 
quadrants of the abdomen. The results were 
extremely doubtful and unconvincing. Pos- 
sibly larger doses of radiation would be more 
effective but the hazards of intense and ex- 
tensive radiation of the abdomen preclude its 
use. 


Conclusions 


The management of regional ileitis, both 
medical and surgical, is far from satisfactory. 
Since the majority of cases are not recognized 
until severe anatomic changes have occurred, 
some surgical procedure is eventually required 
in a large percentage of cases. Medical man- 
agement should be tried in the uncomplicated 
primary case and in the case which recurs 
after surgery. Medical treatment consists of 
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supportive symptomatic measures, plus elimi- 
nation diets, antibiotics and steroids, all of 
which have definite limitations. 


While surgery can deal with the complica- 
tions of the disease quite satisfactorily, the 
results of surgical treatment are often disap- 
pointing because regional ileitis is a diffuse, 
widespread, constitutional disorder, and not a 
localized process which can be completely 
extirpated by the removal of tissue. 


However, the application of the medical 
and surgical measures available by a co- 
operating team of internist and surgeon, both 
of whom are experienced in the management 
of ileitis, can result in a gratifying salvage 
of many of the victims of this truly dread 
disease. 
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The Practitioner as a Scientist* 


CHARLES WATKINS, M.D.,t New Orleans, La. 


Ir Is INDEED AN HONOR to address you today as 
Chairman of the Section on Neurology and 
Psychiatry. Such a privilege carries with it cer- 
tain well-defined responsibilities. I hope what 
I have to say will in some way reflect the 
objectives of this Section and will offer some 
constructive speculations about the future. 

During the months immediately following 
the last session, I gave considerable thought 
to the selection of a topic. In reviewing the 
work in which I am currently engaged, I 
found nothing of sufficiently wide interest to 
appeal to the entire group. A rephrasing of 
previous presentations or a survey of a specific 
subject did not appear to be indicated. I then 
turned to the Southern Medical Journal so 
that I might profit by the example of my pre- 
decessors in this chair. 

As I studied the Journal, I became more 
and more interested in this Section as a dy- 
namic force in the medical community in the 
South. Because of this I have chosen as my 
topic, not psychiatry, which is my own major 
interest, nor neurology, nor neurosurgery with 
which I am less acquainted but for which I 
have equal respect. Instead I have chosen the 
practitioner of these arts. I have decided to 
speak to you today of the “Practitioner as a 
Scientist.” 

The Southern Medical Association is made 
up of practitioners from every branch of med- 
icine. In it there are physicians of varied per- 
sonal interests, orientations, and professional 
aptitudes. Some are educators, others primar- 
ily research scientists, some administrators, 
and some practitioners. As one reviews the 
program of the various sections it becomes in- 
creasingly clear that the Southern Medical 
Association concerns itself with the general 
practice of medicine. Much attention is given 
to the general practitioner, or perhaps, I 
should use the more modern term—the Gen- 


*Chairman’s Address, read before the Section on Neurology 
and Psychiatry, Southern Medical Association, Fifty-First An- 
nual Meeting, Miami Beach, Fla., November 11-14, 1957. 
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eralist. The program of this Section has ade- 
quately reflected this orientation. 

A high proportion of the papers which have 
been presented have been clinical reports, 
submitted by clinicians rather than pure re- 
search or experimental design studies. Recent- 
ly more research papers have appeared on the 
programs. 

In the last two decades there has been an 
expansion of the full-time departments of 
medical schools, thereby placing a larger pro- 
portion of the medical community in an aca- 
demic position in which writing and publica- 
tion is generally accepted as part of one’s job. 
The academician has available laboratories 
and large groups of patients. He is frequently 
able to select patients having a particular dis- 
order for study. At times he has patient 
groups large enough for comparative studies 
of different technics in diagnosis or treatment. 
And, finally, he has the opportunity to use the 
currently fashionable double blind control 
type of research study. 

In addition to this influence science in gen- 
eral is currently popular. I feel I should state 
by “science,” I mean that generally held pop- 
ular concept of science, rather than science in 
its more rigidly defined sense. The scientist is 
now in a favorable position in our culture. 

The practitioner, on the other hand, is able 
to treat only those patients who choose to 
come to him. His only method of selection lies 
in the refusal to treat certain undesired 
groups. Not only is he limited in choice as to 
number and type of patient, but the patient 
frequently sets further limits. The private pa- 
tient usually is able to insist he be given what 
is currently considered to be the optimum 
type of treatment. He is not, except in rare 
instances, a knowing subject for the double 
blind approach. The practitioner is not able 
to control the environment of the patient. He 
is frequently unable to isolate the determi- 
nent factors in illness or recovery, and to eval- 
uate their significance. He is in rare instances, 
if ever, able to obtain an environment in 
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which his therapeutic approach is the only 
variable. Of necessity he frequently works with 
small numbers, and in many instances has to 
modify and vary the approach even with the 
individual patient. His responsibility is not 
search for truth at this point, but to relieve 
suffering. 


In contrast to the research physician or sci- 
entist, the practitioner frequently feels he is 
completely inadequate and is often reluctant 
to offer his experiences and ideas to his col- 
leagues. He is likely to consider himself a 
practitioner of the Art of Medicine rather 
than as a scientist. 


The practitioner makes up the large body 
of the membership of this Section. The major 
responsibility for patient care rests upon his 
shoulders. The accumulated experience of the 
practitioner should not be neglected; this vast 
amount of data should be made available, not 
only in open meetings such as this, but also in 
the medical press. 


The practitioner of medicine is in an am- 
biguous position insofar as his role as a scien- 
tist is concerned. In his practice he is fre- 
quently and rightly guided by an empirical 
attitude. He has to function in a manner not 
based upon knowledge or fact, but upon an 
intuitive or hopeful assessment of the situa- 
tion. One of the great advantages of the physi- 
cian over the calculating machine is that 
“programing” is not so complex in the hu- 
man as in the machine. In dealing with the 
clinical problem fewer bits of information are 
necessary than with the calculating machine. 
This comes about because the synaptic net- 
work of the brain is much more complex than 
is the network of even the largest calculator. 
The ability of the brain to store complex 
bodies of matter reduces tremendously the 
amount of information needed to put out at 
least an initial equation on a familiar prob- 
lem. This complexity in itself makes the prac- 
titioner frequently uncertain as to what he is 
doing. Therefore, he frequently feels his prac- 
tice is not based upon the careful scientific 
appraisal of the situation. 

Even more important is the fact that the 
physician seldom has an opportunity to check 
his results by modifying treatment procedures 
in individual patients. His responsibilities to 
the patient and the latter’s recovery almost 
invariably fulfill that obligation admirably. 
The physician does not fit the role of a bio- 
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logic scientist, but he is admirably suited to 
function most efficiently in another role. 


Harry Stack Sullivan,! who spoke before 
this Section, in 1927, on the subject, “The 
Social Origin of Adolescent Difficulties,” pop- 
ularized a term in psychiatry to which I would 
like to refer. He? described the psychothera- 
pist as a “participant-observer,” a situation in 
which the therapist could function in a scien- 
tific role. He was referring primarily to the 
technic of psychotherapy whereby the patient 
is influenced by the therapist as participant 
and observer. I believe this concept of partici- 
pant-observer is valid and one that can be 
applied to the practitioner. The practitioner 
who is interested in reporting the experiences 
of his clinical practice is likely to question his 
ability to do this on a scientific basis. As | 
have said, he usually refers to the biologic 
science frame of reference. I would like to 
suggest that the role of the practitioner is not 
one of an investigative biologic scientist. I be- 
lieve it possible for him to function as a 
participant-observer to his treatment relation- 
ship with the patient. The results of treat- 
ment, be they the results of shock, drugs, psy- 
chotherapy, or psychosurgery, may all be re- 
corded as natural phenomena. 

A criticism frequently aimed at the physi- 
cian is that his recording is not objective, 
though the average practitioner is probably as 
reliable in reporting as is the worker in any 
other area. He is at times overenthusiastic of 
the results he is attaining, and will, at times, 
attribute results to a noneffecting factor and 
at other times will discredit results that are 
present. All these errors, if recognized, can be 
taken into account. The only type of unreli- 
ability that should concern us is the unrelia- 
bility which would represent a conscious and 
deliberate falsification of results. There is no 
way to test the honesty of the physician, nor 
can comments be made on relative reliability. 
It is my impression that a medical degree is 
no more likely to be given to a dishonest in- 
dividual than one of any other type. 


The practitioner has certain definite oppor- 
tunities, and by the very nature of his prac- 
tice has greater freedom in observation than 
does the experimental scientist. I would sus- 
pect he would be more likely to arrive at an 
intuitive insight than would an individual 
carefully and laboriously checking a precon- 
ceived design. Not infrequently intuitive in- 
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sights may be grossly misinterpreted. Classic 
examples of such insights are those of Me- 
duna® on the use of Metrazol and of Sakel* on 
the use of insulin in the treatment of psy- 
choses. It is likely that had Meduna used care- 
ful and rigid controls of hypotheses, he would 
have discarded his treatment procedure, and 
an effective agent would have been lost. The 
practitioner has great freedom and a range of 
therapeutic opportunities not bound by exper- 
imental design; he has the responsibility of 
taking steps into the unknown for the benefit 
ol his patients who are not responding to gen- 
erally accepted remedies; he is able to vary 
treatment measures as he sees fit. The very 
nature and complexity of the freedom open to 
the practitioner would reduce his role as an 
experimental scientist. The physician, the pa- 
tient, and the treatment procedure may all be 
observed as variables in a natural phe- 
nomenon. 


In the practice of medicine it is not pos- 
sible to set up hypotheses in a controlled situ- 
ation. The field in which the patient is oper- 
ating is uncharted and all that can be report- 
ed is the course taken. Only after treatment 
procedures have been tried is the physician 
able to formulate a hypotheses that would 
make it possible to set up a statistical or a 
controlled type of study. This does not mean 
that he is unable to report his procedure and 
findings. 

As a scientist, the physician has certain very 
simple rules to follow. He should observe the 
data available to him:—(1) the patient, (2) the 
variable agent which is usually a drug, and 
(3) the response. This offers an opportunity 
for the collection of data and the establish- 
ment of a hypotheses. The physician, as a nat- 
ural scientist, has only to report his data, to 
offer his hypotheses if he desires, and do it in 
a way which can be tested by other workers. 
If he fulfills these criteria he is functioning as 
a scientist. 


Much is said about the physician as the 
therapeutic agent in psychiatry. It is certainly 
generally recognized that enthusiasm and in- 
terest is likely to stimulate better results in 
the patient than is disinterest. The use of the 
tranquilizing drugs has probably created as 
much controversy in psychiatry as any other 
single procedure, with the possible exception 
of the lobotomy. Excellent results have been 
reported by some investigators; completely 
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opposite results by others. Seldom, in assessing 
the reports of the various investigators, does 
one have the opportunity to evaluate the total 
situation. The author rarely states in his open- 
ing paragraph what his intentions are,— 
whether to prove that the drug is useless or to 
prove it is useful. This interesting bit of data 
should be reported because it is extremely 
relevant and necessary of reduplication before 
one can actually duplicate another person’s 
study. 

The practitioner uses a drug because it ap- 
pears to offer some chance of success; he uses 
it when other drugs have failed, or he uses it 
because of enthusiastic reports from other 
sources. This type of data inherent, as a rule, 
in the report of the practitioner, is certainly 
valid and one that can later be clearly assessed 
and evaluated by individuals who are attempt- 
ing to do controlled studies. 


I feel at liberty to use as an example the 
scientific attitude of a practitioner. Last year 
Brownell® presented a paper, “Electric Shock 
Treatment without Fear,” before this Section. 
His paper gave the results of experiences with 
a particular therapeutic procedure, one insti- 
tuted in the belief that it might be effective, 
though requiring an elaborate physical ar- 
rangement which was likely to be used on 
most of the author’s patients. The patients 
were coming to Brownell for relief and he set 
up a procedure to increase his effectiveness; 
he feels that he has obtained good results. His 
paper gave no indication of a controlled study 
and so a comparison of results is impossible. 
No statistical results were offered, their ab- 
scence was certainly striking and valid. 


Control studies might have been done, but 
it would have been difficult to determine the 
number of patients necessary to be statistically 
significant in a private practice such as 
Brownell’s, since the variables would probably 
be too great. Furthermore, no attempt was 
made to assess, even by rating scale, the 
amount of anxiety. This could have been 
done, but then the primary responsibility for 
the patient’s care would have been interfered 
with and a new and possible significant vari- 
able would have been introduced. Again, it 
would take considerable time to establish a 
valid rating scale for this particular situation. 
The busy practitioner does not have sufficient 
time, as a rule, to do this nor is it always pos- 
sible to do this and retain a therapeutic atti- 
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tude toward the patient. Brownell did not fall 
into the pitfalls so frequently the trap of the 
practitioner who attempts to present his data 
as a research scientist. 


Certain positive bits of information were 
given to us in this report. First, we have a 
definite statement for the reason of the par- 
ticular arrangement reported; the author felt 
the procedure would be of benefit to his pa- 
tients,—specifically, it would reduce the anx- 
iety developed during electric shock. There- 
fore, he was reporting a procedure used with 
enthusiasm, carried out in an apparently fair- 
ly consistent manner, and he was sufficiently 
impressed by the results that he thought them 
worth reporting to this Section. Hence he pre- 
sented his attitude, gave the specific technics 
used, and his impressions as to results. Thus, 
we have an implicit confirmation of his initial 
hope. It was presented in a way to make it 
subject to verification or disproof by someone 
whose primary function is research. It is sig- 
nificant that much research is the simple re- 
assessment or re-investigation of hypotheses 
that have been derived from empiricism. 


It is important for the practitioner to recog- 
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nize his role as a scientist, not only for active 
participation in meetings of this type, but to 
take a progressively more active role in the 
activities of this and of other sections. 


The practitioner frequently uses data for 
written communication of events which trans- 
pired before publication was contemplated. 
Publication may come as a by-product of an 
opinion derived after completion of some ac- 
tivity and not as the final result of a carefully 
controlled planned study with publication in 
mind. The communication of the experience 
may be worthwhile, as a report of a phenom- 
enon. The research scientist can then carry 
the procedure out in a study designed to test 
the hypothesis. 
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The Medicolegal Aspects 
of Anesthesiology: 


SAMUEL M. BECKER, M.D., Washington, D. C. 


No sPECIALTy in either medicine or surgery 
is immune to the medicolegal problems which 
are associated with claims alleging negligent 
treatment and/or diagnosis. This applies to 
all specialties, including the highly specialized 
branch of anesthesiology. In a suit for negli- 
gent treatment arising out of the administra- 
tion of an anesthetic, the same situation holds 
as regards a claim for negligent treatment 
arising out of surgical or medical care. 


To quote an old saying that, “A storm hath 
no greater fury than the wrath of a woman 
scorned,” this can be altered when applied to 
a malpractice action, to “A woman scorned 
hath no greater wrath than the viciousness of 
a patient who feels that he or she has been 
injured because of negligent treatment by an 
attending physician or anesthesiologist.” 


An anesthetic death! can be defined as a 
death which takes place while the patient is 
under anesthesia or is caused by an anesthetic 
or other agent used by the anesthetist or anes- 
thesiologist in the practice of his proper pro- 
fession. The first recorded death under anes- 
thesia occurred about 100 years ago.? Statistics 
show that death occurs in 1 per 1,000 an- 
esthetics given. This does not necessarily mean 
that the anesthetic was the cause of death. 
One must consider many personal problems 
associated with such deaths. A recent investi- 
gation showed that in 35 per cent of a signifi- 
cant number of anesthetic deaths, the general 
condition of the patient preoperatively was 
poor and that 56 per cent of the operations 
were elective. Other factors in the consider- 
ation of the cause of death are the sex, age 
and race of the patient. 


In a report made through the Surgeon Gen- 
eral’s office,* based on a study of 599,548 anes- 
thesias in ten institutions, from the years 1948 
to 1952 inclusive, the causes of death were 
classified as to the patient’s disease, errors in 


*Read before the Section on Anesthesiology, Southern Med- 
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diagnosis, errors in surgical judgment, errors 
in technic and anesthetic deaths. The anes- 
thetic technics included inhalation, rectal, 
spinal, local (regional) and topical. Ten teams 
composed of anesthesiologists, surgeons and 
trained secretaries made a five year study of 
these anesthetics given to surgical patients in 
ten university hospitals. 

In 1846,3 there was only one recognized 
anesthesiologist in England. In 1954 there 
were 727 anesthesiologists working under the 
National Health Service Plan in England. 
The Ministry of Health in England reports 
that in 1954, in a series of eight million anes- 
thetics, there were 768 deaths; 562 deaths were 
reported in 1953. This makes a ratio of ap- 
proximately 1 per 1,000 deaths occurring in 
the population. In 40,622 operations! re- 
viewed by a team composed of a pathologist, 
two surgeons and an anesthesiologist, there 
were 544 hospital deaths and only four of 
these, or about 1 in 10,000 operations, were 
attributable to the anesthetic. 


A recent survey by the American Associa- 
tion of Nurse Anesthetists shows the follow- 
ing statistics: only 18 per cent of today’s hos- 
pital anesthesias are administered by an anes- 
thesiologist; 34 per cent are administered by 
nurse anesthetists; 25 per cent by doctors 
(M.D.’s) who are not anesthesiologists, 19 per 
cent by nurses who do not have the qualifica- 
tions of the American Association of Nurse 
Anesthetists, and 2 per cent by persons who are 
neither doctor nor nurse. 


Anesthesia is likened to a disease which af- 
flicts eight to ten million people in the United 
States each year. This report is not advocating 
one anesthetic as compared to another, or the 
capability of the nurse anesthetist as com- 
pared to the M.D. anesthesiologist, nor one 
technic as compared to another. 

Now comes the consideration as to where 


the responsibility of the anesthetist starts and 
where it ends. In general in medical and 
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surgical cases, a malpractice error is either by 
commission or omission, but in the field of 
anesthesia, the error is by commission. The 
anesthetist or anesthesiologist may be called 
upon to practice his specialty in any part of 
the hospital such as the delivery room, the 
operating room, the emergency room, the 
x-ray department and in the cystoscopy room. 
The liability of the anesthetist begins some 
time, approximately 20 to 30 minutes, before 
the actual surgical operation starts, and con- 
tinues for an appreciable time after surgery 
has been terminated. 


In two actions arising out of one case, in the 
case of Jackson versus Mountain Sanitarium 
and Ashville Agriculture School (234-NC- 
222-67 S.E. 2nd 57), and in the case of Jackson 
versus Joyner (236-NC-259-72 S.E. 2nd 589), it 
was the ruling of the court that the surgeon is 
held responsible for the negligence of a hos- 
pital employee in the administration of an 
anesthetic to a patient. In the case at hand the 
hospital employee was a nurse. The court 
stated that this finding and this legal prob- 
lem would not have existed if a physician 
(M.D.) in private practice, an anesthesiologist, 
self-employed and not a hospital employee, 
had administered the anesthetic. In the case 
of a hospital employed nurse anesthetist the 
surgeon is held responsible, because the nurse 
anesthetist is then in the position of a lent 
servant, the rule of law being that when a 
servant has two masters, a general and a spe- 
cial one, the latter, if having the power of im- 
mediate direction and control, is responsible 
for the servant’s negligence. This does not 
apply if the anesthetic is administered by a 
self-employed M.D. who is not an employee of 
the hospital. 


It is not necessary that the surgeon give any 
specific instructions to the hospital employed 
nurse anesthetist or M.D. anesthesiologist to 
become involved in the problem. For ex- 
ample, one can consider the situation which 
exists when a hospital which may be supported 
in whole or in part by public funds and in 
whose employment there are physicians and 
surgeons who are under contract, and have a 
salary arrangement whereby they diagnose 
and/or treat patients as public charges. Here 
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there would appear to be no contractural rela- 
tionship between the patient and the physi- 
cian, and the hospital should and would be 
held responsible for any inadvertent conse- 
quences arising out of anesthetics administered 
by the hospital employed nurse and/or M.D. 
anesthesiologist (Thomas versus Lobrano, 
Louisiana Court of Appeals). 


In the field of anesthesiology, an odd situa- 
tion exists in that there is not the direct 
and common patient-physician relationship 
which exists usually between an attending 
physician and his patient. The anesthes- 
iologist is usually the second or third party 
attending physician. However, the same rule 
holds for the anesthesiologist as if he were the 
physician in attendance when the matter of 
professional negligence is considered. The an- 
esthesiologist occupies a different position from 
that of the attending physician in that he 
does not make the diagnosis, his liability does 
not end with the surgical procedure in the 
operating room but still continues into and 
through the recovery room. The permission 
for surgery does not include the anesthesiol- 
ogist. I hope that some time in the future the 
authority which now permits the performance 
of surgery will be extended to include the 
anesthetist in addition to the surgeon. 


Much progress has been made in the field 
of anesthesiology in the past twenty years. As 
in the game of bridge, when one player de- 
parts from the accepted pattern of play, he or 
she becomes vulnerable. In the same vein the 
anesthetist or attending physician becomes 
vulnerable when he departs from an estab- 
lished practice. A more thorough knowledge 
of the medicolegal aspects of anesthesiology 
will fortify the doctor considerably in the 
practice of his specialty and in the dissemina- 
tion of medicolegal knowledge in this field. 
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Bronchial Adenoma (Carcinoid Type) 
With Solitary Metastasis and Associated 
Functioning Carcinoid Syndrome” 


W. R. SEANFORD, M.D., J. E. DAVIS, M.D., J. U. GUNTER, M.D., 
and S. G. HOBART, JR., M.D., Durham, N. C. 


This is a case report of possibly the first recognized instance of the carcinoid syndrome 
as the result of metastasis from a pulmonary carcinoid adenoma to the liver. 


Tuts REPORT is being made because it is the 
first of a case of a bronchial adenoma of the 
carcinoid type which seemingly metastasized 
to the liver as a functioning carcinoid produc- 
ing the hyperserotonin syndrome. The pri- 
mary tumors of the functioning carcinoids re- 
ported up to now have been located in the 
small intestine. The first reports of the func- 
tioning carcinoid syndrome appeared in the 
American literature in 1952. The first was 
from Sweden, reported by Biérck, Axen and 
Thorson,'—a single case report of this un- 
usual syndrome in combination with hepatic 
metastasis from a malignant carcinoid of in- 
testines. They made an additional report in 
1953. At about the time of the second report 
came an independent report from some Swiss 
observers who knew nothing of the prior work 
in Sweden. In this case report was mentioned 
an interesting editorial which appeared in the 
Lancet, predicting that since 5-hydroxyindo- 
leacetic acid was a metabolite of 5-hydroxy- 
tryptamine, it would probably be found in in- 
creased amounts in the urine of these cases. 
Within a year this statement was proved to be 
correct, the metabolite being found in the 
urine. 

It was also mentioned in that report that 
serotonin was known and identified as 5- 
hydroxytryptamine before its function in this 
particular syndrome was suspected. The speak- 
er thought that its first known function was 
that of a vasoconstrictor agent, released from 
blood platelets during the course of coagula- 
tion. It was mentioned that in the Italian 


*Read before the Section on Ophthalmology and Otolaryn- 
gology, Southern Medical Association, Fifty-First Annual Meet- 
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literature, as far back as 1933, there was con- 
siderable interest in a substance called entera- 
mine, which could be isolated from the gut 
and had certain of these same effects. In 1953, 
this continuing research on enteramine con- 
verged with the studies on coagulation when 
it was found that serotonin and enteramine 
were identical. 

In an editorial, Borges and Bessman? stated 
that Lembeck found that carcinoid tumors, 
called argentaffinomas because of their char- 
acteristic staining with silver, contained very 
large amounts of serotonin. Shortly afterwards 
a Scandinavian group, including the chemist 
Waldenstrém, described a bizarre syndrome 
seen in patients with metastatic malignant 
carcinoid. This clinical picture included cy- 
anotic flushing, marked fluctuation in blood 
pressure, diarrhea, and asthma. Autopsies 
showed right-sided endocardial fibrosis and 
valvulitis with bronchoconstriction. On the 
basis of Lembeck’s work they speculated that 
these symptoms might be caused by the sero- 
tonin liberated by the tumor. A few months 
later they were able to show that all the clini- 
cal symptoms could be reproduced by the ad- 
ministration of serotonin and that there was a 
large amount of serotonin in the blood of pa- 
tients with the syndrome of malignant carci- 
noid. In this same editorial it is mentioned 
that the inactivation of further metabolism of 
serotonin occurs by the action of an enzyme 
found in most tissues,—amine-oxidase. This 
enzyme converts serotonin to an acid by oxida- 
tion of the amine group. In this process all of 
its physiologic activity is lost and the excre- 
tory product, 5-HIAA, is formed. In malig- 
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nant carcinoid the urinary excretion of this 
metabolite is markedly increased, and _ this 
provides an easy method for the detection of 
such tumors. The physiologic significance of 
serotonin is implied by its potency in the cen- 
tral nervous system, the gastrointestinal tract, 
the cardiovascular system and the blood. It 
deserves the role of hormone first ascribed to 
it by Erspamer. 

The active agent in the carcinoid tumors is 
serotonin. Erspamer, according to Sjoerdsma 
and associates,* believed that serotonin is pro- 
duced by the chromaffin cells of the intestinal 
tract. Sjoerdsma and collaborators,* using a 
method developed in their laboratory, demon- 
strated hyperserotonemia and an elevated uri- 
nary excretion of the serotonin metabolite, 
5-hydroxyindoleacetic acid (5-HIAA), in pa- 
tients with this syndrome. The normal 24 
hour excretion of 5-HIAA is 2 to 8 mg. In 5 
patients with carcinoid syndrome it was 140 
to 628 mg. Measurements of urinary 5-HIAA 
in a variety of clinical conditions indicate that 
an increased excretion is specifically associated 
with metastatic carcinoid. Because of the large 
amount of excretion of urinary 5-HIAA in 
these patients, a direct color assay for this sub- 
stance can be employed on a small amount of 
urine. A rapid chromatographic test for 
5-HIAA that can be done in about one hour 
has been devised by Curzon.5 


The present concept of a carcinoid tumor 
is based on the assumption that: (a) chrom- 
affin cells of the normal intestinal tract “en 
masse” constitute a normally functioning se- 
cretory gland producing a substance known as 
serotonin; (b) the serotonin is released into 
the blood and /or lymph, and has certain phys- 
iologic activities; and (c) carcinoid tumors 
have their origin in these secretory cells, and 
under certain conditions produce excessive 
amounts of serotonin through altered trypto- 
phane metabolism. This causes exaggerated 
physiologic activity and pathologic changes in 
distant organs and tissues. The clinical fea- 
tures, as pointed out by Mattingly and 
Sjoerdsma,® are (a) gastrointestinal, (b) 
cutaneous-vascular, (c) cardiovascular, and 
(a) metabolic manifestations. In this same 
article it was noted that, in a recent review of 
functioning cases of carcinoid, the primary 
tumor when identified was located in the 
small intestine. Pathologic and clinical evi- 
dence of a functioning tumor occurred only 
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when there was metastasis to the liver or other 
areas of the abdominal or pelvic cavities. 
Metastasis to the liver was important because 
it was present in 26 of 27 patients who came 
to autopsy, and was absent in only 2 of all liv- 
ing and deceased patients who had features of 
a functioning tumor. Histologic and _histo- 
chemical studies of the tumors have failed to 
identify any specific biologic characteristic of 
the functioning tumor to differentiate it from 
the silent carcinoid tumors located in the sub- 
mucosal regions of the intestinal tract. 
According to Mills? the earliest descriptions 
of this syndrome were made independently by 
Cassidy in 1930 and by Scholte in 1931. Mills 
goes on to say that the first reference to this 
disease in the American literature is that of 
Biérck, Axen and Thorson, in 1952. Their 
patient was a man who had a reddish-blue 
cyanosis over the body, most marked on the 
face and trunk. In addition, there was dyspnea 
at rest, ankle edema and a brownish, scaly 
thickening of the skin on the extensor surface 
of the forearms. Postmortem examination 
showed metastasis to the liver from a tumor 
located in the small intestine. They men- 
tioned a case of Waldenstrém’s with intestinal 
carcinoid and vasomotor symptoms, but with 
no heart disease. In 1953, Rosenbaum and as- 
sociates§ reported a case of carcinoid of the 
ileum with metastasis to the liver. Isler and 
Hedinger® reported 3 cases of carcinoid of the 
small intestines with hepatic metastasis. 
Ljung’® reported a man, in 1953, who had a 
red discoloration of the face which at first oc- 
curred periodically but toward the end of his 
life was almost constant; carcinoid tumors 
were found in the intestines with hepatic 
metastasis. Hedinger and Gloor!! were more 
specific in their report, in 1954, and precisely 
defined a triad of abdominal, cardiovascular 
and cutaneous findings. Recently Thorson 
and associates!? have described two more defi- 
nite cases. In a recent report Sparks and Tom- 
bridge’* state that, up to the time of their re- 
port, 21 valid cases of this syndrome had been 
reported, to which they added one of their 
own, making a total of 22 cases. Their patient 
was a Negro, the first report of this syndrome 
in the negro race. This report seems to confirm 
the statement that the functioning carcinoids 
arise in the intestine. Sparks and Tombridge 
further say it has been shown by Page and 
others that serotonin is detoxified in the 


Vi 
le 
fo 
he 
R 
H 

as 
gi 
se 
h 
st 
se 
ti 
el 
n 

n 
m 
K 

di 
S) 
fi 

m 
Ca 

il 

ir 
cl 
F 
N 
t 
te 
I! 

J 
fc 
A 
sl 
nN. 
P 
tl 
tk 
Ww 
al 
a 
le 
a 
t 


VOLUME 51 BRONCHIAL ADENOMA WITH FUNCTIONING CARCINOID SYNDROME—Stanford et al. 451 


lungs, thus explaining why an abnormal 
opening such as a foramen ovale is necessary 
for the serotonin to be able to damage the left 
heart. Such a case was reported by McKusick."* 
Recently, a report of research at the National 
Heart Institute at Bethesda, by Weissbach and 
associates! has appeared upon studies of aller- 
gic reactions in rabbits. They showed that 
serotonin is released into the blood stream like 
histamine and, like it, has the ability to con- 
strict bronchial tissue. They show that there 
seems to be a difference in the serotonin-his- 
tamine ratio in different species. Though the 
effect of serotonin on pulmonary allergies has 
not been worked out, this has opened up a 
new field for investigation. 


Recently a case of bronchial adenoma with 
metastasis to the liver has been reported by 
Kincaid-Smith and Brossy.'6 Apparently they 
did not think that their patient showed the 
hyperserotonin syndrome, but they do describe 
diarrhea and other suggestive gastrointestinal 
symptoms. They also mention another case re- 
ported by Anderson, in 1943, which was the 
first reported bronchial adenoma to show 
macroscopic metastasis. The tumor in_ this 
case did contain argentaffin granules. Holley,'7 
in 1946, reported a case which also showed 
intracellular silver-positive granules in the bi- 
opsy specimen. Holley also reported one bron- 
chial adenoma which metastasized to the liver. 
For a long while these bronchial adenomas 
were not thought to metastasize. According to 
MacDonald,'* Forbus, in 1925, stated that the 
tumors were generally harmless and did not 
metastasize. 

Case Report 

Mrs. N. M., a 42 year old white woman, was admit- 
ted to the Watts Hospital for the first time on May 26, 
1944, for a pelvic operation. She was admitted again on 
June 28, 1945, because of pain in the left chest and 
cardiac irregularity; at this time a large calculus was 
found in the gallbladder on x-ray examination. In 
August, 1947, she was in for low back pain; the EKG 
showed some abnormality, possibly suggestive of coro- 
nary disease. It should be noted that she had had hy- 
pertension upon the first admission in 1944. In 1949, 
the systolic pressure ranged from 175 to 200, the dias- 
tolic from 100 to 130 mm. On February 15, 1949, she 
was again admitted to the Watts Hospital; at this time 
an x-ray film showed a density in the left suprahilar 
area which was thought to be a metastatic or primary 
lesion of the lung. 

On February 28, 1949, the gallbladder, appendix and 
a mole were removed. In January, 1950, an x-ray film 
of her chest showed what was diagnosed as a primary 
tumor of the lung, and an exploratory thoracotomy 


was advised. The left lung was removed the next 
month.* Pathologic report. Bronchial adenoma, carci- 
noid type. A good recovery was made; she had little 
respiratory distress subsequently. There was some shift 
of the mediastinum to the operated side. Following 
this the patient was seen in the office in March, 1951, 
and in February, 1953. 


On May 1, 1956, she was admitted to the Watts Hos- 
pital again; she gave her age as 54. She complained of 
attacks of burning, flushing and redness of the face, 
hands, forearms and upper chest; throbbing in the 
ears; nausea; puffiness of the eyes; and nervousness. 
(She had had one or two similar attacks prior to ad- 
mission.) The redness faded in about 24 hours and she 
was discharged. On June 9, 1956, the patient was re- 
admitted in acute distress in a severe similar at- 
tack. The B. P. was 196/90. No definite evidence of 
valvular disease was made. The erythematous area on 
the chest was sharply demarcated; the possibility of 
allergy was considered. She was discharged in 5 days, 
and was again admitted on June 16, 1956, in another 
attack. The history pointed to some edema of the 
larynx on the preceding night. Gastrointestinal symp- 
toms were more marked in this attack, with nausea, 
vomiting and diarrhea. The possibility of pheochromo- 
cytoma was considered. One of us (S. G. H.) suggested 
hyperserotonin episodes from a carcinoid tumor. Other 
consultants agreed with the diagnosis of carcinoid 
tumor with hypersensitivity to serotonin. Gastrointesti- 
nal x-ray examinations made on June 21, 28, and July 
5, showed a normal esophagus, stomach and duod- 
enum, small bowel and colon, except for displacement 
of the esophagus due to the left pneumonectomy. 


On August 17, 1956, the urine test for serotonin 
metabolite 5-HIAA was positive by direct test, done at 
the National Heart Institute, Bethesda, Md. The 24 
hour excretion was 38 and 46 mg. The normal 24 hour 
excretion is 2 to 8 mg. 


The patient was admitted to the Watts Hospital 
again on August 28, 1956, for dental work. Three teeth 
and a retained root were removed; an antral-oral fis- 
tula was repaired. The history of flushing episodes 
since the previous admission revealed an occurrence 
of one to four per week. She was readmitted on Sep- 
tember 2, 1956, with a severe attack and in much dis- 
tress, appearing seriously ill. There was a fiery ery- 
thema of face and neck; the skin was hot but there 
was no sweating. She improved two days later. 

Laboratory and Other Studies. The urine showed a 
specific gravity of 1.020, a faint trace of albumin, no 
sugar, 10 to 15 WBC and a few RBC. Hgb. was 13.7 to 
11.4 Gm.; WBC 8,400 to 13,300 with a differential 
count of 77 segmenters, 1 eosinophile, 16 lymphocytes, 
6 mononuclear cells. ‘The Mazzini test was nonreactive. 
Blood glucose was 146, cholesterol 202, urea N. 19 and 
urea 41 mg. per 100 cc. CO, c. p. was 74 vols. per cent. 
Liver function tests showed the cephalin flocculation 
to be negative, a thymol turbidity of 0.6, and icterus 
index of 4.7. Blood amylase was 200 units. Total serum 
protein was 4.95, albumin 2.84 and globulin 2.11 Gm. 
per 100 cc. Alkaline phosphatase was 5.5 units. Pro- 
thrombin time was 100. An EKG was reported as ab- 
normal,—myocardial ischemia; old posterior infarction 


*The operation was done by Dr. W. C. Sealy at Duke 
University Hospital. 
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A tongue-shaped portion of liver is attached to the left of 
the tumor mass. 


cannot be ruled out; a week later was reported abnor- 
mal,—right axis deviation, tachycardia, many VPC’s; 
bigeminy; myocardial damage. Gastrointestinal x-ray 
study on September 5, showed the esophagus to be dis 
placed to the left (due to previous left pneumonec- 
tomy); it, the stomach and duodenum were normal. 
Chest film on September 6, showed left fibrothorax 
with retraction of heart and mediastinal structures to 
left and corresponding over-expansion of right lung; 
cardiac shadow obscured by fibrothorax but appar- 
ently not grossly enlarged; right lung and pleural 
space clear; right leaf of diaphragm normal in position 
and contour. 

On September 11, 1956, an exploratory laparotomy 
was done. [he operative note (J. E. D.) was as follows: 
“The stomach, small and large bowels were carefully 
and minutely inspected and palpated. . . . No patho- 
logic changes were evident in either the gastrointesti- 
nal tract or its mesentery. The liver, pancreas, com- 
mon bile duct, kidneys and genital organs were nor- 
mal. Palpation of the diaphragm revealed a solid mass 
the size of a small grapefruit against the posterior ab- 
dominal wall, which appeared to be just medial to the 
left lobe of the liver and retroperitoneal. The incision 
was extended. . . . It was still impossible to completely 
visualize this tumor but with some difficulty and by 
blunt and sharp dissection, it was removed intact with- 
out significant bleeding. ... 

“Throughout the procedure, the blood pressure was 
labile and the pulse remained very irregular, with pe- 
riods of auricular fibrillation. Two subsequent doses 
of atropine, in addition to the preoperative dose, were 
used. An electrocardiogram taken immediately post- 
operatively showed many ventricular premature con- 
tractions superimposed on the preoperative record of 
myocardial damage with right axis deviation. 

“The specimen was a firm, rounded mass and red- 
dish brown in color. An ulcerated cavity containing 
hemorrhagic fluid was noted near the periphery. The 
entire tumor was surrounded by a very thin mem- 
brane which appeared to be liver tissue, supporting 
the fact that the mass had been located in the extreme 
medial edge of the liver, rather than adjacent to it, as 
had been originally thought.” 
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FIG. 2 


The cut surface shows pale tumor tissue with dark areas 
of degeneration and hemorrhage. 


Pathologic Description (J. U. G.) “The tumor mass 
from the subhepatic area measured 9 by 7.5 by 6 cm. 
and weighed 250 Gm. It was roundish and rather firm 
with a smooth external surface. A tongue-shaped por- 
tion of liver was attached on one side (Fig. 1). The 
cut surface had a pinkish-yellow color, with mottled 
dark red areas of hemorrhage, the largest measuring 
about 2 cm. (Fig. 2). There were some soft zones of 
degenerating tissue. 

“Microscopic examinations (Figs. 3 and 4) showed a 
cellular tumor, the closely-packed cells being arranged 
in clusters, cords, and rosettes. The nuclei were vesicu- 
lar and contained finely divided chromatin. They 
showed only slight variation in size and shape, and 
only occasional hyperchromatic nuclei were found. 
Rare mitotic figures were observed. The stroma con- 
sisted of a small amount of vascular connective tissue. 
The thin fibrous capsule enclosing the tumor con- 
tained compressed liver cells, demonstrating that the 
tumor was actually located within the liver. A Fon- 


FIG. 3 


The general pattern of the tumor in the liver is shown. 
The fibrous capsule containing liver cells is seen on the 
left. H & E X 162, 
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Hepatic lesion shows contracted stromal tissue in the center 
of rosettes of tumor cells. H & E X 348. 


tana stain for argentaffin granules showed granules in 
some tumor cells. 

“The histologic appearance of the bronchial aden- 
oma of carcinoid type, removed at Duke Hospital, in 
1950, is almost identical with the tumor in the liver 
(Figs. 5 and 6). The general pattern and arrangement 
of the cells is practically the same. The cells in the 
two lesions are similar in size and appearance.” 

Patient made a good postoperative recovery and was 
discharged on September 21. A urine specimen of 
September 27, analyzed at the National Institute of 
Health, showed 5-HIAA to be 4.8 and 3.5 mg. per 
day (within normal limits). She was seen at the office 
on November 2, 1956, feeling fine, with B. P. of 
220 90, an irregular pulse, but no dyspnea, indigestion, 
nor any more attacks of flushing. 


Comment 


In reading the reports on carcinoid one is 
impressed with the idea that only those which 
metastasize cause hyperserotonism. This may 
explain why some of the carcinoid adenomas 
that have been removed from the lungs have 
contained serotonin. carcinoid-type 


The bronchial tumor for comparison with figure 3. Pul- 
xe tissue is to the left of the fibrous capsule. H & E 
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FIG. 6 


The bronchial tumor for comparison with figure 4. H & E 
X 348. 


adenoma of the left lung was removed from 
our patient in 1950. It was not examined for 
serotonin content, and so it is not known 
whether it contained serotonin. On September 
11, 1956, abdominal exploration revealed 
tumor which was removed from under the 
capsule of the posterior surface of the liver. It 
was thought to be a metastatic tumor, though 
we cannot be sure that this tumor metasta- 
sized from the original carcinoid tumor of the 
lung. As far as we can learn, there has been 
no report of a case in which the metastatic 
growth which formed serotonin was proved to 
originate from a /ung tumor. 


In a personal communication to one of us, 
on May 14, 1957, Dr. Albert Sjoerdsma of the 
Experimental Therapeutics Section of the 
National Heart Institute stated that in this 
particular case one could deal only in terms 
of probability. It seems most unlikely under 
the circumstances that this tumor was primary 
in the liver, or that it came from a primary 
tumor in the ileum. He said that in regard to 
the formation of serotonin by primary versus 
metastatic tumor, there have not been suffi- 
cient numbers of both types analyzed in the 
same patient to arrive at any conclusion. 
Proof will require a combined pathologic and 
chemical study of the tumor itself in the dif- 
ferent loci. Some writers doubt that the pul- 
monary adenomas are real carcinoid tumors 
(Ehrenhaft and Womack).!® Our patient's gas- 
trointestinal tract was checked thoroughly by 
x-ray studies, and no evidence of primary car- 
cinoid tumor was found. In addition, the ab- 
domen was thoroughly explored at the time of 


FIG. 4 

FIG. 5 
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operation, and no tumor was found except 
the growth in the liver. We realize that this 
proves nothing. 


Summary 


In the final analysis, we simply are reporting 
the case of a patient who had a carcinoid 
adenoma of the left lung, removed in 1950, 
and who developed a carcinoid tumor of her 
liver 6 years later. This latter tumor formed 
serotonin. We hope that this will stimulate 
others to be on the lookout for such a coinci- 
dence. We propose to keep in touch with this 
patient and report any pertinent future de- 
velopment. At this writing she feels better 
than she has in years, and has been complete- 
ly relieved of symptoms due to hyperserotonin 
production, 
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Discussion (Abstract) 


Dr. W. R. Stanford, Durham, N. C. There are two 
types of bronchial adenomas. From a pathologic stand- 
point they are the carcinoid type and the cylindroma- 
tous type. We are interested here mainly in the carci- 
noid type, which is similar to carcinoid tumors which 
occur in the gastrointestinal tract. The individual cells 
are of rather uniform size; they are small, with an 
acidophilic cytoplasm, and the nuclei are finely stip- 
pled. Mitotic figures are rarely seen. 

The interest in carcinoids was revived by the dis- 
covery of the hormone secreted by the Kulchitsky 
cells. This hormone, enteramine, which has the same 
chemical composition as serotonin, is the substance 
which seems tc be responsible for the vasomotor dis- 
turbances and the endocarditis which have been ob- 
served in carcinoid cases with metastasis. The flush in 
these patients is so characteristic that it is often diag- 
nostic. The carcinoid cells secrete this serotonin-like 
substance. 


Dr. Hobart has not been able to prove that the car- 
cinoid tumor removed from this patient’s liver is met- 
astatic from the carcinoid adenoma removed from the 
lung. It is, however, an interesting supposition, and 
the fact that this report has been made should make 
future investigators be on the lookout for such a pos- 
sibility. It is remotely possible that the tumor in the 
liver was a primary tumor, but it would seem more 
likely to be a metastasis, and if it is, it would seem 
logical to think that the tumor came from the car- 
cinoid adenoma removed from the lung 6 years before. 
We will probably have to leave it that way until 
autopsy, and I hope for our patient’s sake that that 
will not be soon. 


I might add that if this type of tumor is suspected 
at operation, it should be frozen immediately and for- 
warded in that state to Dr. Albert Sjoerdsma, Experi- 
mental Therapeutics Section, National Heart Institute 
in Bethesda, Maryland. 


O 
A 
le 
th 

ac 
ol 
gi 
el 
rc 
cc 
ti 
ti 
Pp 
Pp 
d 
v 
ti 
t 
t 
\ 
t 


Translumbar Aortography 


OWINGS W. KINCAID, M.D.,t+ Rochester, Minn. 


Aortography is a valuable adjunct in the diagnosis of vascular occlusive diseases and of other 
lesions of blood vessels in the abdomen or lower extremities. The author discusses 
the indications, contraindications and his technic for the procedure. 


THE TECHNIC of percutaneous translumbar 
aortography is not new, having been described 
originally by dos Santos, a Portuguese urolo- 
gist, more than 25 years ago.! Received rather 
enthusiastically in South America and Eu- 
rope, aortography was not reported in this 
country until 1942,? and its practical applica- 
tions until recently were limited to the study 
of certain urologic diseases. With the evolu- 
tion of newer surgical technics aimed at cor- 
recting occlusive vascular disease and aneu- 
rysms, aortography has assumed growing im- 
portance, and in the past 5 years it has be- 
come an established diagnostic procedure of 
proved value. It is now considered an in- 
dispensable procedure in every medical center 
where vascular surgical treatment is under- 
taken. 

With most new technics in medicine, diag- 
nostic or therapeutic, experience brings about 
changes from time to time in criteria for the 
selection of patients, as well as changes in 
the method itself. In addition, new applica- 
tions of the method occasionally are de- 
veloped. Such has been the case with aor- 
tography. 

This presentation is intended to describe 
aortography as my colleagues and I presently 
employ it. The material is based on our ex- 
perience in performing more than 1,000 aorto- 
grams by the translumbar method. 


Occlusive Vascular Disease 


Although aortography has been, and still 
is, employed successfully in the diagnosis of 
certain renal diseases, as well as in the diag- 
nosis of aneurysms and vascular anomalies, 
its greatest value perhaps lies in the study 
of patients with suspected occlusive disease 
of the abdominal aorta and major arteries 


*Read before the Section on Radiology, Southern Medical 
Association, Fifty-First Annual Meeting, Miami Beach, Fila., 
November 11-14, 1957. 

— the Section of Roentgenology, Mayo Clinic, Rochester, 
inn. 


of the pelvis and lower extremities. Not only 
does aortography reveal the exact location 
and extent of the obstructive process as can 
no other method of examination, but it gives 
important information concerning operability 
by demonstrating the condition of the vessels 
both proximal and distal to the diseased vas- 
cular segment. At the Mayo Clinic, aor- 
tography is done on the majority of patients 
suspected of having obliterative disease of the 
abdominal aorta, the iliac arteries or the 
femoral arteries who are considered as possible 
candidates for surgical correction. 


I should like to stress at the outset the 
importance of the roentgenologic visualization 
of the abdominal aorta and iliac arteries in 
most of those cases in which occlusion of only 
the femoral artery is suspected. The symptoms 
and signs of occlusive disease are not always 
clear cut, and it makes little sense to treat 
surgically occlusion of the femoral artery when 
occlusion or near occlusion of the iliac artery 
or abdominal aorta also exists. Direct femoral 
arteriography as a primary procedure may be 
indicated in some patients, but they must be 
selected carefully. Some authors are now ad- 
vocating that direct femoral arteriography be 
reserved for those few cases in which opacifi- 
cation of the femoral arteries by aortography 
is unsuccessful.* 

The study of obliterative disease by means 
of aortography may be approached by the 
following three general methods: 

1. Translumbar aortography for study of 
the abdominal aorta and iliac arteries, fol- 
lowed by direct femoral arteriography for 
study of the femoral arteries. 

2. Retrograde aortic catheterization via 
the femoral artery with injection through the 
catheter for study of the abdominal aorta and 
iliac arteries, followed by direct femoral ar- 
teriography. 

8. Translumbar aortography with 
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tempted opacification via aortic injection of 
the abdominal aorta, iliac arteries and femoral 
arteries. 

The first method requires multiple opera- 
tive procedures, and the technic of aortic in- 
jection that must be used for good demon- 
stration of the iliac arteries also usually opaci- 
fies the femoral arteries. We use this method 
only when adequate visualization of the 
femoral arteries cannot be obtained by means 
of aortic injection. 

Retrograde aortography is a lengthy proce- 
dure requiring fluoroscopic control and most 
of an afternoon to perform one examination. 
It is often unsuccessful for various technical 
reasons and is definitely more hazardous to 
the patient than are other methods. The 
only indications for its use in abdominal aor- 
tography are possibly in cases in which a mass 
or bruit is present in the left upper abdomi- 
nal quadrant or in cases of suspected aneu- 
rysm of the upper abdominal aorta in which 
the translumbar insertion of a needle might 
be contraindicated. 

The third method, that of translumbar aor- 
tography with attempted visualization of all 
the major vessels down to the trifurcation of 
the popliteal arteries via aortic injection, is 
the method of choice in most cases. However, 
the visualization of these vessels by means of 
aortic injection presents special problems of 
injection, timing and filming not encountered 
when only the abdominal aorta and other 
intra-abdominal vessels are to be studied. A 
variety of methods have been advocated, most 
of which call for rather elaborate equipment 
and the use of “long-film” technics and serial- 
ized exposures. In the majority of the methods 
described, the aorta is punctured at the level 
of the twelfth thoracic vertebra and all 
of the medium is injected at this level; in 
some methods, two needles are inserted about 
an inch apart, so that a large volume of 
opaque material can be injected rapidly and 
simultaneously through both needles (two- 
needle technic). Multiple “long films” are 
taken, several methods having been described 
for the rapid changing of 14 by 36 inch 
cassettes. 

This general technic has several disadvan- 
tages. First, when the medium is injected at 
the level of the twelfth thoracic vertebra, the 
“runoff” of medium through the celiac axis 
and its branches and through the superior 
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mesenteric and renal arteries is so great that 
adequate visualization of the femoral arteries 
is not always obtained. Secondly, the injec- 
tion of large quantities of concentrated 
opaque medium above the level of the renal 
arteries can lead to serious renal damage or 
death. Many of the serious complications of 
aortography reported in the literature have 
been due to renal damage and in practically 
all of these cases the medium was injected 
at or above the level of the renal arteries. 
Finally, rather elaborate and expensive equip- 
ment is needed for the rapid changing of 
long cassettes, which makes the procedure im- 
practical in many institutions. The hazard of 
radiation to both patient and personnel from 
large-field serialized exposures also should be 
considered a disadvantage. 


The first two of these disadvantages can 
be overcome by puncturing the lower portion 
of the aorta between the level of the renal 
arteries and the aortic bifurcation and in- 
jecting the opaque material at this level. 
However, the high incidence of occlusive dis- 
ease or aneurysm of the terminal portion of 
the aorta in the type of case under study 
and the occasional presence of an anomalous 
high aortic bifurcation present obvious con- 
traindications to this technic. 

Several scanographic filming procedures 
employing a moving tube have been described, 
as well as a method in which the patient is 
moved during the exposure. These do not 
constitute different methods of aortography 
but only different methods of filming, and 
their discussion will not be undertaken. 

Technic Used at the Mayo Clinic. Since 
shortly after my colleagues and I first began 
using aortography in the study of occlusive 
vascular disease, we have been using a technic 
that we believe has definite advantages over 
many of the other methods previously de- 
scribed. A high incidence of successful exami- 
nations and an extremely low incidence of 
complications would appear to bear out this 
contention. 


Aortography is performed at the clinic by 
the radiologist in the Section of Radiology, 
with the assistance of an anesthesiologist and 
a technician. Some type of general or regional 
anesthesia is required, and we formerly em- 
ployed the intravenous injection of thiopental 
(Pentothal) sodium. In the past year, however, 
our anesthesiologists have been using epidural 
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anesthesia in all cases, with complete satis- 
faction. 

For the examination of patients suspected 
of having occlusive disease in whom it is de- 
sired to visualize the abdominal aorta, iliac 
arteries and the arteries of the lower extremi- 
ties, we use a mobile cart with a flat bakelite 
top that can be rolled into any radiographic 
room (Fig. 1). On the top of this cart, be- 
tween two retaining edges, are placed two 
or three microline stationary grids that have 
80 lines per inch, a ratio of 8:1, and a focal 
range of 34 to 44 inches. Underneath the cart 
is a movable tray that holds either a 14 by 
17 inch cassette or a special 14 by 36 inch 
cassette. This long cassette is loaded with two 
14 by 17 inch films placed end to end. The 
only other special equipment required is a 
graduated filter, sometimes called a “differ- 
ential,” or “wedge,” filter. One end of this 
filter is thicker than the other, which serves 
to equalize the exposure of the pelvis and 
legs. This filter is placed at the base of the 
radiographic cone whenever the long cassette 
is employed. We use a target-film distance 
of 44 inches when employing the long cassette. 
A 50 inch distance is more desirable when 
the height of the ceiling will permit. 

The patient is placed in a prone position 
on the cart, so that the grids underlie the 


FIG. 1 


Mobile cart with tray for the long cassette used in exami- 
nation of patients suspected to have occlusive vascular dis- 
case. Three microline grids are in place on top of the cart. 
ihe special graduated filter is in the slot below the tube. 
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abdomen, pelvis and both lower extremities 
down to the level of the midcalf. A lead 
marker is placed on the skin of the back over 
the twelfth thoracic vertebra as a guide, and 
a preliminary survey (scout) film of the ab- 
domen is then exposed. While this film is 
being developed, the left lumbar region is 
scrubbed and draped. The scout film is 
studied and any indicated adjustments in 
radiographic technic and_ positioning are 
made. Another 14 by 17 inch film is placed 
in the cassette tray beneath the table so that 
it underlies the abdomen. 


A 6 inch, 18 gauge needle with stylet in 
place is then inserted through the skin of the 
left lumbar region at a point just below the 
last rib and approximately 4 fingerbreadths 
from the midline. The needle is then ad- 
vanced parallel to the rib so that its point 
will enter the aorta just anterior to the body 
of the twelfth thoracic vertebra, which level 
is indicated by the lead marker. The needle 
is directed toward the aorta, and no attempt 
is made to touch the spinal column first. 
If the needle encounters bone, it is withdrawn 
to just beneath the skin and redirected. Be- 
fore the needle has been inserted far enough 
to encounter the aorta, the stylet is removed 
and a 10 ml. syringe filled with an isotonic 
solution of sodium chloride and with a stop- 
cock at its end is attached to the needle 
by means of a short length of plastic tubing. 
The tubing is also filled with saline solution 
before it is attached to the needle. When the 
point of the needle reaches the aorta, the 
aortic pulsations transmitted to the needle 
are easily felt and seen. If the needle is then 
advanced a short distance, a sensation will 
be felt as the needle enters the aorta such as 
that felt when the pleura is punctured during 
thoracentesis, and a pulsating column of blood 
will rush back into the tubing. By alternately 
injecting saline and then stopping to observe 
the flow of blood back into the tubing, a 
free flow between the saline system and the 
aorta can be ascertained. If saline can be 
freely and easily injected, the needle is well 
placed. If one is uncertain about the place- 
ment of the needle, a test injection of 5 ml. 
of medium can be made and a film taken. 
The saline-containing syringe is then removed 
from the tubing and replaced by a larger 
syringe containing 15 to 18 ml. of a 70% 
solution of sodium acetrizoate (Urokon 
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Sodium). This is injected rapidly in 2 to 3 
seconds and the technician, on a signal from 
the radiologist, exposes the film as the last 
1 or 2 ml. of medium is being injected. 

This first film will show the condition of 
the abdominal aorta and its visceral branches, 
including the renal arteries, and sometimes 
the upper iliac arteries as well (Fig. 2). 

In order to insure good visualization of the 
arteries of the lower extremities and to avoid 
the injection of any more medium than is 
necessary into the kidneys, we next insert a 
second needle into the aorta below the level 
of the renal arteries. The best point at which 
to insert this second needle can be determined 
from the film made at the time of the first 
injection. This second aortic puncture is ac- 
complished in the same manner as the first 
except the puncture is started a little more 
laterally on the skin of the left lumbar region, 
because the needle must be inserted at a flatter 
angle in order to miss the spinal column and 
enter the aorta, which is smaller and lies more 
to the right at this lower level. A test injection 


Aortogram of patient suspected to have occlusive vascular 
disease. The abdominal aorta and iliac arteries are normal 
(18 ml. of opaque medium was injected in 4 seconds). 
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(a) Same patient as in figure 2. A second needle was in- 
serted into the aorta below level of renal arteries; 40 ml. 
of opaque medium was injected in 12 seconds. Note seg- 
mental occlusion of left popliteal artery, collateral vessels 
about occluded segment and filling of popliteal artery distal 
to occluded segment. (b) Aortogram in another patient 
(slow-injection technic) showing atheromatous changes in- 
volving lower aorta, with complete segmental occlusion of 
left common iliac artery. Extent of occluded segment and 
condition of vessels distal to this segment are well shown. 


of 5 ml. of medium again may be made and 
a film taken to insure proper placement of 
the needle. 

The long cassette containing two 14 by 17 
inch films is now placed in the tray and the 
tray moved so the vessels from the site of the 
lower aortic puncture to the trifurcation of 
the popliteal arteries will be included on the 
film. The graduated filter is then placed in 
position. 

A 50 ml. syringe is now filled with 30 to 
35 ml. of 70% urokon, and an additional 10 
ml. of saline solution is drawn into the 
syringe and mixed with the opaque medium. 
This 40 to 45 ml. of material is then injected 
slowly and continuously so that the total time 
of injection is about 15 seconds, the film 
being exposed when only 1 or 2 ml. of mate- 
rial remains in the syringe. This volume of 
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(a) Slow-injection aortogram showing atheromatosis with oc- 
clusion of terminal aorta and right superficial femoral ar- 
tery. Vessels above and below occluded segments are well 
demonstrated. (b) Complete occlusion of abdominal aorta 
below origin of inferior mesenteric artery. Note extensive 
collateral circulation. (c) Same case as in (b) but with slow 
injection. When the aorta is occluded above the origin of 
the inferior mesenteric artery or when evidence of good col- 
lateral circulation is not present, attempts should not be 
made to fill the distal vessels. Not only will such attempts 
usually be unsuccessful but a large quantity of opaque 
medium will enter the renal arteries, increasing the chance 
of renal damage. 


medium literally replaces the blood in the 
iliac and femoral arteries, filling the arterial 
tree of the lower extremities extensively. The 
injection is slow enough so that refilling 
usually takes place below any occluded seg- 
ments that may be present, showing the sur- 
geon the extent of the diseased or occluded 
segments and the condition of the vessels be- 
low these segments (Figs. 3-5). In some pa- 
tients with multiple arterial occlusion or with 
poorly developed collateral vessels, this rate 
of injection will not be slow enough, and a 
second slower injection, taking 25 to 30 sec- 
onds, must be made. We have on many oc- 
casions injected as much as 100 ml. of 70% 
urokon through a needle placed in the aorta 
well below the renal arteries without any 
complications. This slow injection technic 
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has received scant attention in the literature. 


We consider that this method of aor- 
tography in the study of patients suspected of 
having occlusive vascular disease has several 
advantages over other technics that have been 
advocated. Not only does it provide good 
visualization of the arteries of the pelvis and 
lower extremities but it eliminates the hazard 
of injecting large quantities of concentrated 
opaque medium above the renal arteries. The 
equipment required is simpler and less ex- 
pensive than that for most methods, and it 
avoids the complexity and increased radiation 
hazards of serialized large-field exposures. 


Renal Disease 


The early clinical application of aortog- 
raphy was limited almost entirely to the study 
of patients suspected of having renal disease. 
Until about 1954, almost all reports of aor- 
tography encountered in the literature were 
concerned with its use in urologic diagnosis. 
Its value in renal diagnosis lies in the recog- 
nition of anomalies of the renal blood supply, 
the detection of occlusive disease of the renal 
arteries, and the determination of the pres- 
ence and nature of renal masses. It also may 


FIG. 5 


Same case as shown in figure 4, (b) and (c). Nine months 
after resection and insertion of a Y homograft, recurrent 
symptoms developed on the left. This aortogram shows 
occlusion of left common iliac portion of graft. A second 
and slower injection showed good refilling of left femoral 
vessels below level of inguinal ligament. 
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be of value occasionally in demonstrating the 
size and vascularity of a kidney that is poorly 
outlined by other methods, as in atrophy, 
polycystic disease or congenital malforma- 
tions. 


The demonstration of renal vessels by aor- 
tography is relatively simple. It usually can 
be accomplished satisfactorily by the single 
rapid injection of 20 ml. of opaque medium 
into the aorta above the level of the renal 
arteries. One film is exposed at the end of 
the injection, as previously described; the 
cassette is then quickly changed by hand and 
a second film is exposed within 10 seconds 
after the first, to demonstrate the nephro- 
graphic phase. 

However, we recently have made most of 
our renal arteriograms on an angiocardio- 
graphic table, taking six to eight films, 10 
by 12 inches in size, over a period of about 
8 seconds. This is a more satisfactory method 
when only a renal arteriogram is desired, and 
it insures good visualization of the renal vas- 
culature in all phases of filling. 

The value of aortography in differentiating 
renal cysts and neoplasms depends on the 
differences in their vascular patterns, renal 
cysts being completely avascular and the ma- 
jority of renal neoplasms showing increased 
vascularity described as “puddling” or “tumor 
staining.” 

Unfortunately, not all renal neoplasms show 
this vascularity and they may in some in- 
stances resemble a renal cyst*® (Fig. 6, A). 
Not only are certain renal tumors avascular 
but tumors that normally are rather vascular 
may undergo central necrosis and appear com- 
pletely avascular on the renal arteriogram. 
In addition, a large renal tumor may com- 
press the renal artery or one of its branches 
enough so that the blood supply to the tumor 
itself is compromised. Thrombosis of the 
renal vessel supplying a tumor also may oc- 
cur, in which case the tumor may appear 
avascular. 

We do not mean to say that aortography 
is without value in differentiating tumors 
from cysts but only that it is not infallible 
and that it shares with urography definite 
weaknesses in distinguishing between these 
two conditions. The urologists at the Clinic 
now have almost completely abandoned the 
use of aortography in the differentiation of 
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(a) Aortogram showing a vascular mass at upper pole of left 
kidney supposedly typical of renal cyst. At operation, a 
large hypernephroma was found. (b) A 58 year old man 
with recent onset of hypertension showed no urographic 
evidence of renal function on the left. This aortogram shows 
occlusion of left renal artery, with atheromatous changes 
in lower aorta and iliac arteries. At operation, the left renal 
artery was found to be occluded by a large thrombus. 
Following nephrectomy, the patient has remained normo- 
tensive. 


renal masses, although it still is used occa- 
sionally in certain cases in which the presence 
of a renal tumor is strongly suspected but 
in which results of intravenous and retrograde 
pyelography are nonconclusive.® 


Probably the most valuable application of 
aortography in renal lesions lies in the diag- 
nosis of occlusive disease of the renal arteries. 
Occlusion of the renal arteries, due usually 
to thrombosis or embolism, is now recognized 
as a major cause of otherwise unexplained 
hypertension, and such occlusion is to be 
particularly suspected if the onset of hyper- 
tension has been recent or sudden and asso- 
ciated with abdominal pain.* 

To date, the diagnosis of occlusion of the 
renal artery by means of aortography has been 
made at the Clinic in 5 patients (Fig. 6, B). 


Aneurysms and Vascular Malformations 


The accurate diagnosis of aortic aneurysms 
has assumed much greater importance now 
that resection and grafting technics permit 
their successful treatment. The 5 year survival 
rate in untreated abdominal aortic aneurysms, 
from the time of their diagnosis, is less than 
20°, death usually occurring as the result 
of rupture of the aneurysm.*-* 


Most aneurysms of the abdominal aorta 
can be diagnosed without the aid of aor- 
tography on the basis of the history, physical 
examination, and plain anteroposterior and 
lateral roentgenograms of the abdomen. When 
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the diagnosis can be made on these grounds 
with reasonable certainty, aortography is not 
indicated. Patients are occasionally encoun- 
tered, however, who have symptoms suggestive 
of aortic aneurysm and prominent aortic pul- 
sations on physical examination but no con- 
clusive evidence of aneurysm. In these in- 
stances, aortography will accurately make or 
exclude the diagnosis of aneurysm, and it is 
employed freely in such situations. 

The actual size of aortic aneurysms will 
not always be demonstrated by aortography, 
since in most instances the peripheral portion 
of the lumen of the aneurysm is filled with 
clot. The visible lumen of a large aneurysm 
occasionally is no wider than the lumen of 
a normal aorta. It is easy to see how an 
aneurysm might be missed in such an instance 
should calcium not be present in its walls. 
The presence of kinking or undue tortuosity 
of the abdominal aorta should make one 
highly suspicious of the presence of an aneu- 
rysm (Fig. 7, A). 

Aneurysms of intra-abdominal vessels other 
than the aorta are rare and they most com- 
monly involve the splenic, hepatic and renal 
arteries. The fact that these aneurysms rup- 
ture in a high percentage of cases makes their 
discovery important. Rupture occurred in 
46°%, of 204 aneurysms of the splenic artery 
reviewed by Owens and Coffey.’° Lichten- 


(a) Large aneurysm of abdominal aorta. Calcification in its 
wall shows extent of aneurysm. The aneurysm is largely 
filled with thrombus, and aortic lumen appears to be of 
nearly normal caliber. Note calculi in left kidney. Although 
a tortuous abdominal aorta should make one suspicious of 
aneurysm, such an aneurysm could be missed by aortography 
if calcification is absent. (b) A 52 year old woman had 
recurrent gastrointestinal bleeding of unknown source. Par- 
tial gastrectomy had been performed in an effort to con- 
trol it, and an “aortic aneurysm’’ had been seen by the 
surgeon. This aortogram shows an aneurysm of the hepatic 
artery that was found at operation to be leaking into the 
common bile duct. (c) Lateral view in same case. 
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stein!’ summarized 85 reported cases of aneu- 
rysm of the hepatic artery; rupture had oc- 
curred in 78° of these cases. Aneurysms of 
the renal artery are more rare than either 
of these two lesions, only about 30 cases hav- 
ing been reported in the literature.'* Many 
of these lesions also apparently rupture. 
These aneurysms may occur anywhere along 
the vessel or within the substance of the viscus 
supplied by the vessel. They are usually asymp- 
tomatic and are found incidentally in the 
course of examination for other diseases, their 
presence being suspected only when calcific 
debris within the aneurysm is seen on roent- 
genograms of the abdomen. Aortography is 
infallible in their diagnosis (Fig. 7, B and C). 
Another indication for aortography is in 
suspected cases of intra-abdominal arterio- 
venous fistula. The presence of such lesions 
is suspected clinically when an audible or 
palpable bruit is present over the abdomen, 
back or pelvis. A history of trauma to the 
abdomen is frequent. Aortography readily es- 
tablishes or excludes the presence of such 
lesions and is of value in the planned ap- 
proach to their surgical treatment (Fig. 8). 


Placentography 


Aortography has been advocated by some 
investigators as a means of visualizing the 
placenta, usually in suspected cases of placenta 
previa. We have had no experience with 
placentography and would tend to agree with 
those who consider that such a procedure is 
unwarranted. 


Complications and Contraindications 


A number of unfortunate complications of 
aortography have been reported. McAfee'* has 
recorded 37 deaths and 98 serious complica- 
tions in a nationwide survey of 13,207 abdomi- 
nal aortograms. 

Nearly one-third of all the serious compli- 
cations of aortography reported have been 
due to renal damage. In most of these cases 
the opaque medium has been injected either 
directly into a renal artery or into the aorta 
at or above the level of the renal arteries. 

A number of cases have been reported in 
which transverse myelitis and paraplegia fol- 
lowed aortography. Such neurologic complica- 
tions appear to have been unavoidable in 
most instances. In most of these cases the 
needle has been well placed in the aorta, the 
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FIG. 8 


A 34 vear old woman was shot in the left lower thorax 11 
years ago; 6 weeks prior to examination, ascites developed. 
A continuous murmur could be heard over the left lower 
thorax. (a) Abdominal film. Note large ringlike calcifica- 
tions in left upper abdomen. (b) Aortogram of same pa- 
tient showing large multilocular arteriovenous fistula in- 
volving splenic artery and vein. Note tremendous size of 
splenic artery. (c) Film taken 8 seconds later showing large 
splenic and portal veins. 


damage being attributable to the direct toxic 
action of the contrast medium on the spinal 
cord, which receives its major blood supply 
directly from the aorta by way of the radicular 
arteries. 

Bleeding from the site of aortic puncture 
has been responsible for several deaths. The 
presence of severe hypertension and the direct 
puncture of aortic aneurysms were factors in 
some of these deaths. 


Cardiovascular reactions such as _ shock, 
cardiac arrest and coronary occlusion have 
been reported during or following aor- 
tography, most of these occurring in elderly 
“poor-risk” patients. 

Infarction of the intestine resulting from 
injection into the mesenteric artery and pan- 
creatitis following injection into the celiac 
axis also have been reported. 


In addition to these, rare or isolated in- 
stances of retroperitoneal sepsis, embolization 
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from the puncture site, pneumothorax, hemo- 
thorax, chylothorax and dissecting aneurysm 
have been recorded. Aortic dissection results 
from the intramural injection of opaque 
medium. This occurs when the level of the 
needle lies partly within the lumen and 
partly within the wall of the aorta (Fig. 9). 
Gaylis and Laws," in experiments on cadavers, 
have shown that in such injections the dis- 
section takes place in the media of the aorta 
and that the dissection is analogous to spon- 
taneous dissecting aneurysm. In such cases, 
the contrast medium is quickly squeezed out 
into the lumen of the aorta by the pulsatile 
flow of blood in the aorta. One can easily 
see how aortic dissection could have disas- 
trous results, although in none of the 5 cases 
in our experience has it been of any conse- 
quence. 

Mild allergic reactions to the contrast 
medium, usually in the form of urticaria, are 
not uncommon, but severe reactions are evi- 
dently rare. Unfortunately, tests for sensitivity 
have proved to be of no particular value. 


At our institution, we have been fortunate, 
so far, in regard to complications. We have 
now performed more than 1,000 aortograms 
by the translumbar method without a fatality. 
Serious complications have occurred in only 
4 patients, and none of these suffered any 
permanent ill effects. The complications we 
have encountered are shown in table 1. The 


FIG. 9 


(a) Dissection of aorta due to intramural injection of opaque 
material. Some medium has entered aortic lumen. Note 
dense smooth column of opaque medium that has been 
arrested at level of origin of celiac axis. (b) Usual appear- 
ance after periaortic injection of opaque material. Compare 
with (a). 


vo 


462 = 
4 Fat: 
» 
A 
= of 
ou 
—— 
tio 
the 
pu 
oc 
on 
for 
en 
ao 
evi 
de 
} 
Lef 
Cel 
Spl 
Lu 
Inf 


VOLUME 51 


TABLE 1 


COMPLICATIONS IN 1,000 AORTOGRAMS 


Fatalities 0 
Serious complications 4 


Anuria and ileus (after injection of both the superior 
mesenteric and renal artery) 


Pneumothorax 
Chylothorax (injection made into inferior vena cava) 
Esophagitis (after periaortic injection) 

Minor complications 5 


All 5 instances were mild allergic reactions to the contrast 
media manifested by urticaria. 


development of esophagitis in one patient is 
of some interest in that this complication, to 
our knowledge, has not been reported. This 
patient noted onset of dysphagia a few days 
alter the periaortic injection of 25 ml. of con- 
trast medium. The dysphagia became progres- 
sively more severe over a period of days, and 
the clinical and esophagoscopic findings were 
those of esophagitis involving the lower por- 
tion of the esophagus. Several esophageal dila- 
tions were done, and the symptoms disap- 
peared entirely within a few weeks. 

In no instance has significant bleeding from 
the site of aortic puncture occurred, despite 
the fact that we routinely perform two aortic 
punctures in patients suspected of having 
occlusive vascular disease. 


Misplacement of the needle has occurred 
on occasion (Table 2). This was responsible 
for all 4 of the serious complications we have 
encountered. Except in the instances of peri- 
aortic and intramural aortic injection, how- 
ever, misplacement of the needle usually was 
suspected and its erroneous placement was 
determined by means of a small test injection. 
The injection of large amounts of medium 
into structures other than the aorta and peri- 
aortic tissues rarely has occurred. 


The contraindications to aortography are 
for the most part the same as those for any 
surgical procedure requiring an anesthetic. 


TABLE 2 


MISPLACEMENT OF NEEDLE WITHOUT COMPLICA- 
TIONS IN 1,000 AORTOGRAMS 


Position of Needle Cases 
Periaortic 23 
Intramural (aortic) 5 


Superior mesenteric artery 5 
Left renal artery 4 
Celiac axis 2 
Splenic artery 1 
Lumbar artery 1 
Inferior vena cava 1 
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Extremely aged patients and those with severe 
debilitating disease, such as advanced cardiac 
or renal disease, should not be subjected to 
the procedure. Aortography should be strictly 
avoided in any patient who has impaired 
renal function or other evidence of bilateral 
renal disease. It is also contraindicated in 
patients giving histories of severe allergy or 
of sensitivity to opaque media such as those 
used in aortography. 

Although complications may be unavoid- 
able in certain instances, properly chosen and 
careful technic and care in the selection of 
patients do much to prevent trouble. Aor- 
tography should not be considered as a simple 
radiologic examination, to be requested 
casually by those not thoroughly familiar with 
its indications and hazards. The internist, 
surgeon, anesthesiologist and radiologist 
should, as a team, be intimately concerned 
with the selection of patients for aortography. 
Responsibility for the examination lies with 
the radiologist, however, and it is for him 
to pass final judgment as to whether the in- 
dications are sound and whether the value 
of the information to be gained is worthy 
of the risks involved. 


Summary 


The indications for aortography have been 
reviewed, the material presented being based 
largely on the experience at the Mayo Clinic 
in the performance of more than 1,000 aor- 
tograms by ‘the translumbar method. 


The technic of aorto-arteriography used 
at the Clinic for the study of patients sus- 
pected of having occlusive vascular disease 
has been described. Not only does this method 
provide good visualization of the vessels of 
the lower extremities in the presence of oc- 
clusive vascular disease but it eliminates the 
hazard of injecting large quantities of opaque 
material above the level of the renal arteries. 
In addition, the equipment required is sim- 
ple and relatively inexpensive, and the technic 
avoids the complexity and increased radiation 
hazards of serialized large-field exposures. 


The complications of aortography and the 
contraindications to the procedure have been 
discussed. Aortography is not an innocuous 
procedure and should be performed only when 
it can be expected to provide the surgeon 
with important information that cannot be 
obtained by simpler and safer means. 
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Hyperparathyroidism and Other 
Hyperphosphaturias* 


A. GORMAN HILLS, M.D., and JANICE M. BURR, M.D.,**t Miami, Fla. 


In the diagnosis of clinically borderline instances of hyperparathyroidism and other disturbances of 
calcium metabolism, the phosphorus reabsorption test may throw light on the 


cause of the biochemical abnormalities present. 


THE “HYPERPHOSPHATURIAS” include mainly 
three groups of conditions: (1) the various 
types of hyperparathyroidism; (2) certain in- 
trinsic selective derangements of renal tubular 
function; and (3) effects of certain drugs and 
perhaps sometimes by humors of endogenous 
origin. Although these various disorders have 
not generally been grouped in this way, and 
are largely independent nosologically and 
etiologically, they may nevertheless be con- 
sidered together with some profit, especially 
from the standpoint of case-finding, which 
we primarily propose to consider here. Par- 
ticularly we wish to advocate the widespread 
use of a simple test diagnostic of remarkable 
precision, measurement of the percentile renal 
tubular reabsorption of filtered phosphorus, 
or phosphorus reabsorption index (PRI)* 


*Crawford and associates! used the term T.R.P./ 
G.F.P. index (or ratio). Because they were reporting 
physiologic studies of parathyroid function, the term 
“parathyroid activity index” was subsequently applied3 
to the index. From the clinical standpoint, since the 
index is affected also by intrinsic dysfunction of the 
renal tubule as well as by drugs, the purely descriptive 
term “phosphorus reabsorption index’ seems prefer- 
able. Multiplication by 100 will convert the decimal 
value of the index to a percentage: “per cent renal 
phosphorus reabsorption” or “% T.R.P.” were used 
to describe this latter value by Schaaf and Kyle.2 
These expressions are exact and clear, though not 
especially handy for discourse. These authors, like 
Crawford and associates, use “tubular reabsorption 
of phosphorus” (T.R.P.) to designate, as one would 
naturally expect, the absolute reabsorption of phos- 


*Read before the Section on Medicine, Southern Medical 
Association, Fifty-First Annual Meeting, Miami Beach, Fla., 
November 11-14, 1957. 

**Trainee, National Institute of Arthritis and Metabolic 
Diseases. 

+From the Section of Endocrinology and Metabolism, De- 
partment of Medicine, University of Miami School of Medicine, 
and the Diabetic-Endocrine-Metabolic Clinics of the Jackson 
Memorial Hospital, Miami, Fla. 

These studies were aided by Research Grant #H-2533 from 
the National Heart Institute, and Graduate Training Grant 2A- 
5061 of the National Institute of Arthritis and Metabolic Dis- 
Cases. 


phorus per unit time. Chambers and associates,5 how- 
ever, use T.R.P. as equivalent to the phosphorus re- 
absorption index (the T.R.P./G.F.P. of Crawford and 
associates) and multiply this value by 100 to express 
their results as the “% T.R.P.” of Schaaf and Kyle. 
The terminology of Chambers and associates, in our 
opinion, can only foster unnecessary confusion and 
should not be perpetuated. 


which was devised by Crawford and associates? 
and first used for the detection of clinical 
hyperparathyroidism by Schaaf and Kyle.* 

Ordinarily most of the phosphorus which 
is filtered at the glomerulus is reabsorbed in 
the tubules. The exact proportion reabsorbed 
is governed normally by the load of phos- 
phorus which has to be excreted. If phos- 
phorus intake is high, the proportion reab- 
sorbed is diminished, and so more is excreted; 
when dietary phosphorus is restricted a higher 
proportion is reabsorbed. This homeostatic 
mechanism is finely designed to permit wide 
variation in phosphorus exchange with mini- 
mal variation in concentration of serum 
phosphorus and it is thought to be regulated 
chiefly by variation in the secretory activity 
of the parathyroid glands. 

Because urinary phosphorus excretion is so 
greatly affected by circumstances of no physio- 
logic significance, such as variations in dietary 
intake of phosphorus, simple measurement of 
urinary phosphorus is not useful in diagnosis. 
But among normal persons who have mod- 
erately restricted their dietary phosphorus in- 
take for several days, the proportional tu- 
bular reabsorption of phosphorus filtered at 
the glomerulus is remarkably constant, ranging 
from 88 to 96 per cent. The most specific 
clinical evidence of the presence of a condi- 
tion which will result in abnormal phos- 
phaturia is provided by demonstration of a 
lowering of this proportional reabsorption of 
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phosphorus or phosphorus reabsorption index 
in persons who are neither azotemic nor con- 
suming a high-phosphorus diet. Thus for 
present purposes we shall define the hyper- 
phosphaturias as those conditions in which 
this index is abnormally low. 


We have pointed out elsewhere* that al- 
though the phosphorus reabsorption index 
may be derived entirely from the ratio of 
phosphorus clearance to the clearance of en- 
dogenous creatinine, the precision of its es- 
timation is much greater than that of any 
absolute renal clearance. This is true because 
in measuring simultaneous clearances of two 
substances, using one urine sample for both, 
one eliminates the principal source of error 
of the conventional renal clearance measure- 
ment, the estimation of urine volume secreted 
per unit time. As a rule, the error of esti- 
mating glomerular filtration rate as creatinine 
clearance also scarcely affects the accuracy of 
the index, because of the generally low ratio 
of phosphorus to creatinine clearance. Meas- 
urement of the index is at the same time 
a much simpler procedure than clearance 
measurements, since it is unnecessary to 
measure urine volume at all, let alone to use 
strict clearance-measurement technic with 
bladder catheterization. 

There are, however, certain simple but 
indispensible technical precautions which 
must be taken if this test is to achieve the 
high reliability which is possible. First, al- 
though strict clearance technic is not needed, 
the patient must be in a stable state, i.e., 
postabsorptive, and probably should be rea- 
sonably basal as regards exertion, emotion, 
and so forth. The only convenient time to 
obtain reliably postabsorptive samples is be- 
fore breakfast; we therefore make the test 
routinely at this time. However, all the over- 
night urine present in the bladder must be 
thoroughly washed out with freshly secreted 
morning urine, otherwise factitiously lowered 
values for the index may be encountered as 
a result of contamination with urine of rela- 
tively high phosphorus content which had 
been secreted under the influence of the 
evening meal. For this reason we require the 
following preparation of the patient: (1) he 
must drink one quart of water on arising, 
and void immediately thereafter; (2) he must 
void at least twice again, the second time 
at least 90 minutes after he has drunk the 
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water, before the urine sample to be used 
for the test is taken. In a patient retaining 
a large amount of residual urine, or suffering 
with some condition which impairs the diu- 
retic response to water, catheterization may 
be required. 


For screening purposes a single estimation 
each of phosphorus and of creatinine on urine 
and blood serum may suffice, but for defini- 
tive diagnosis two clearance periods, or two 
complete sets of duplicate analyses from one 
clearance period are required, since without 
duplicate values one often cannot recognize 
analytical errors. No dietary preparation of 
the patient need be undertaken routinely, but 
a low value for the index calls for a rede- 
termination after two days of moderate dietary 
restriction of phosphorus, since a _ high 
intake of phosphorus can depress the index.* 


*Alternatively one could routinely restrict dietary 
phosphorus prior to the test in all patients; thus, 
one avoids the need of repeating the test after dietary 
preparation when a low value for the index is ob- 
tained. However, the test then becomes more elaborate. 

Chambers and associates5 refer to this latter pro- 
cedure as a combined phosphorus deprivation and 
tubular reabsorption of phosphorus test, and have 
recorded two ranges of normal values for the index, 
with and without prior dietary phosphorus restriction. 
We can see no advantage in accepting any value for 
the index below .88 as normal for clinical purposes, 
since the sharpest separation of cases of the hyper- 
phosphaturias from normal persons will certainly be 
obtained by insisting that normal persons must show 
a value for .88 or more even if moderate dietary 
phosphorus restriction has to be resorted to obtain 
it. Through no fault of Chambers and associates, their 
double standard of normal has resulted in some 
difficulty in interpreting the literature, as one some- 
times does not know whether references to “low- 
normal” values mean near .88 or as low as .78; and 
several authors have referred to values for the index 
below .88 encountered in patients with proved hyper- 
parathyroidism as “normal,” to the unjust detriment 
of the reputation of the test. 


The phosphorus reabsorption index (PRI) 
or proportion of filtered phosphorus reab- 
sorbed by the renal tubule is given by the 
following formula: 
(P) (Cr) 
U s 
PRI=1— 
(Cr), 
(Normal for adults: .88-.96) 


the concentrations of phosphorus and cre- 
atinine in mg. % in serum and urine being 
represented by the self-explanatory symbols 
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of the fraction. The measurement can be 
made as an office procedure provided the 
chemical analyses can be obtained. 

The various causes of depression of PRI 
(<.88 in a properly prepared subject) are 
shown in table 1. One can consider the 
depressed values for the index encountered 
in secondary hyperparathyroidism to be nor- 
mal, since they are a compensatory response 
to the hyperphosphatemia or hypocalcemia 
brought about by conditions such as uremia 
or rickets; absolute urinary phosphorus ex- 
cretion is not usually excessive in these con- 
ditions. But with selective disorders of the 
renal tubule the lowering of the index re- 
flects the first stage in the pathogenetic chain 
of events, since an intrinsic defect in the 
tubules prevents the nephrons from reabsorb- 
ing as much phosphorus as they would nor- 
mally, with consequent urinary wastage of 
phosphorus leading to hypophosphatemia and 
its sequelae. The situation is very similar in 
primary hyperparathyroidism, and differs in 
fact only in that failure of the tubule to 
reabsorb phosphorus to a normal extent re- 
sults from the uncontrolled secretion of the 
parathyroid hormone rather than because of 
intrinsic tubular defect. Certain drugs, dihy- 
drotachysterol for example, also can reduce 
tubular phosphorus reabsorption, and a few 
instances of unexplained lowering of the in- 
dex have been encountered.5:§ Further study 
will be required before it can be decided 
whether such cases represent subclinical in- 
stances of one or another of the known hyper- 
phosphaturias. 

Albright? for many years upheld the view 
that all the manifestations of hyperparathy- 
roidism flowed from this single source of hy- 
perphosphaturia. He supposed that the hy- 
perphosphaturia caused lowered concentration 
of serum phosphorus which in turn led to 
dissolution of lime salts from the bone, and 
so to hypercalcemia, hypercalciuria, renal dam- 


TABLE 1 


CONDITIONS ASSOCIATED WITH DEPRESSION OF THE 
PHOSPHORUS REABSORPTION INDEX 


1. Secondary hyperparathyroidism (azotemia; rickets, 
osteomalacia) 

2. Primary hyperparathyroidism 

3. Selective lesions of the renal tubule (vitamin D-resistant 


rickets; Fanconi syndrome and related conditions; renal 
tubular acidosis) 


4. Drugs and humors 
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age and stone formation, and bone disease. 
At present most students of the subject be- 
lieve that the parathyroid hormone also acts 
directly on bone to accelerate the solution 
of its lime salts. It has further been sug- 
gested that there may be two parathyroid 
hormones corresponding to these two loci of 
action,®.® and even that certain parathyroid 
adenomas may specialize in the production 
of one or the other of these supposed hor- 
mones.1° 

The evidence supporting the postulate of 
two separate parathyroid hormones consists 
essentially of demonstrations that parathyroid 
extracts, variously prepared or chemically 
manipulated, exhibit variations in the ratio 
of serum-calcium-raising property to potency 
in increasing excretion of urinary phosphorus. 
Unfortunately, the preparation of a parathy- 
roid hormone of any acceptable degree of 
purity has never been achieved, and the deli- 
cate physiologic functions under study may 
certainly be affected nonspecifically by the 
injection of toxic materials (such as altered 
proteins) into the body. For these reasons, 
Dent!!.1? has declined to regard data obtained 
by the use of such extracts as relevant to the 
question of the action of parathyroid hormone 
as it is secreted and circulates in the body. 

Clinical evidence available at the present 
time also does not support the concept of 
variation in the composition of the hormone 
elaborated in hyperparathyroidism, at least 
insofar as such a concept might suggest that 
there is such a thing as hyperparathyroidism 
not materially affecting the renal handling 
of phosphorus. In figure 1 are shown all the 
measurements of the phosphorus reabsorption 
index (made under standard conditions) 
which have to our knowledge been reported 
in cases of proved hyperparathyroidism. Inso- 
far as one may judge by this published ma- 
terial, and subject to change without notice, 
a normal value for PRI appears to be incom- 
patible with the diagnosis of hyperparathy- 
roidism. 

It must be said that in constructing figure 
1 we have left entirely out of account several 
word-of-mouth reports which have come to 
our attention, reports in which the phosphorus 
reabsorption index is said not to have been 
lowered in persons having an active para- 
thyroid adenoma. We have also rejected sev- 
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eral published reports* of alleged failure of 


*The 5 cases mentioned by Goldzieher and collabora- 
tors!3 require examination in this connection. Cases 
1 and 2 were shown to have hyperparathyroidism 
by the criteria outlined above; these cases appear in 
figure 1. 

Case 3 presented clinical features quite suggestive 
of hyperparathyroidism, though the lamina dura was 
intact despite extensive demineralization of the skele- 
ton; the radiographic appearance was that of osteopo- 
rosis, and no bone tumors or cysts were present. At 
operation no parathyroid adenoma could be found; 
normal parathyroids were identified in the neck, and 
it is stated both that these were left undisturbed and 
that biopsies were taken. The fat removed from the 
mediastinum was subsequently described as containing 
“indistinct islands of parathyroid tissue measuring 2.5 
mm. in greatest diameter and composed of chief cells.” 
No account is given of the effect of the operation 
upon the patient’s disease. 


Actually PRI was determined only once under stan- 
dard conditions (the effect of the calcium infusion 
would normally be to raise the value), and this one 
value was .99. We have excluded this case from figure 1 
on both grounds mentioned above. 


The remaining 2 patients are mentioned briefly in 
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an addendum. One was found by Goldzieher to have 
a PRI value of .885, but by his subsequent medical 
advisers to have a value “compatible with hyperpara- 
thyroidism;” these latter found a parathyroid adenoma 
at operation. We have omitted this case from figure 
1 because we cannot exclude the possibility that the 
borderline value for PRI may not have been entirely 
accurate, since the article furnishes no information 
as to how the tests were carried out. The final case 
mentioned by these authors, an instance of undiag- 
nosed hyperphosphaturia, is irrelevant to present con- 
siderations. 

the phosphorus reabsorption index to be low- 
ered in the presence of an active parathyroid 
adenoma, on the grounds that either the diag- 
nosis was not established according to the 
published protocols, or the technic of carrying 
out the test was not described in a way per- 
mitting critical appraisal, or on both grounds. 
Because of the precision, the specificity, and 
the outstanding record to date of this test 
in detecting hyperphosphaturia, we feel 
strongly that no report of a normal value 
for the index in the face of active hyper- 
parathyroidism should be made, or, having 


FIG. 1 


PHOSPHORUS REABSORPTION INDEX (PRI) 
(PROPORTIONAL RENAL TUBULAR REABSORPTION OF FILTERED PHOSPHORUS ) 
VALUES REPORTED IN CASES OF HYPERPARATHYROIDISM 
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v- Values are averages of 2 of more determinations 


The data are based on review of the literature to September, 1957.?-5-*.1%-13.41-44 Sirota’s report“! of low preoperative PRI values 
in 2 patients with proved parathyroid adenomas is not included because the measurements were made during the intravenous 
infusion of phosphate; phosphorus loading depresses the index physiologically. Measurements appearing in the figure were 


made, as far as can be determined from the protocols, according to ‘‘standard 


technic,”’—i.e., in the postabsorptive state and 


without phosphorus loading, though possibly our assumption on the data of McGeown“ is in error. (Where this author gives 


values for several tests on one patient, these have been averaged.) The D 


uke University series on which the report of 


Bogdonoff and associates’® was principally based has now apparently been considerably enlarged; and in the last 16 cases 
PRI was determined,—in 15 it was low and in | “low-normal;”’® this information though relevant cannot be included. Thomas 
and .86 in 8 patients with hyperparathyroidism. 


and collaborators® have observed values for PRI ranging between .43 
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been made, should be given credence unless 
two conditions are fulfilled: (1) the clinical 
data must either establish that a functioning 
parathyroid adenoma was present, as proved 
by its removal with prompt subsequent re- 
mission of the disease; and (2) the technic 
of the test must be recorded as having been 
above reproach, and as having included 
either replicate values for the chemical an- 
alyses or multiple clearance periods. Valid 
appraisal of the reliability of the index must 
ultimately be based exclusively upon expe- 
riences whose meaning is beyond reasonable 
question. 

We will not review the clinical features 
of hyperparathyroidism, which have been fre- 
quently and well presented in the past dec- 
ade.10,14-25 The point which stands out in all 
these recent reports is that the diagnosis is 
being and should be made earlier and in 
milder cases than ever before, and that in 
consequence the classical diagnostic criteria 
are being and should be altered. Bone lesions 
are now less often demonstrable at the time 
operation is undertaken, though they are 
still a very important clue, and urolithiasis is 
as prominent as ever. However, more and 
more attention is being paid to additional 
features commonly noted in the history, par- 
ticularly gastrointestinal symptoms (anorexia, 
nausea, constipation, abdominal pain and, 
above all, demonstrable and intractable duo- 
denal ulceration). Asthenia, weight loss, and 
vague complaints of ill-health, as well as ar- 
terial hypertension??? are very common; 
peripheral vascular disease is also seen.1° 

It is generally agreed™ 118-25 that the im- 
proved case-finding which has resulted in 
earlier diagnosis and therapy has been due, 
above all, to the routine screening of patients 
with urolithiasis by determination of the 
serum calcium alone or together with the 
serum phosphorus. While heartily endorsing 
the practice of the routine screening of pa- 
tients with urolithiasis, we believe the methods 
used are inefficient and that the search for 
hyperparathyroidism in these patients is too 
restricted. Another metabolic disease fully as 
likely to cause preventable calculous disease 
of the urinary tract is renal tubular acido- 
sis.7.26-28 In this condition there are selective 
defects of the renal tubule resulting in im- 
paired sensitiveness of the normal mechanism 
for excreting anions, namely ammonia for- 


mation and hydrogen ion excretion. Chronic 
hyperchloremic acidosis results, with wastage 
of fixed cations and of phosphorus. These 
manifestations have been explained on the 
basis of a need for cations to balance the ex- 
cretion of urinary anion, the phosphaturia 
representing hyperparathyroidism secondary 
to the hypocalcemia,’ or perhaps, on occasion, 
simply reflecting an associated primary func- 
tional lesion of the renal tubule.?¢.2® Wasting 
of potassium as well as calcium is not un- 
common, and we and others have encountered 
episodes of periodic paralysis of the lower 
extremities ascribable to hypokalemia in these 
patients. The wastage of calcium ultimately 
demineralizes the bones and severe osteo- 
malacia is the usual outcome. Nephrocalcino- 
sis and alkaline urine are frequently found. 

This condition, like primary hyperpara- 
thyroidism, calls urgently for early detection 
and therapy. It probably is not much less com- 
mon than hyperparathyroidism, for in an 18 
month period we have encountered 4 such pa- 
tients in our clinic, all unrelated to each other, 
while during the same period we have identi- 
fied 5 cases of hyperparathyroidism in the 
same population. Cases of renal tubular acid- 
osis would be completely overlooked in any 
screening procedure which depended upon the 
detection of an elevated concentration of 
serum calcium; in fact, the rule is for the 
serum calcium to be low or normal in this 
condition. 


Purely from the standpoint of detecting hy- 
perparathyroidism underlying urolithiasis by 
screening methods, the search for elevation of 
serum calcium concentration can no longer be 
considered an adequate procedure. According 
to the data presented graphically by Bog- 
donoff and associates,!° nearly half of the pa- 
tients with proved hyperparathyroidism in re- 
cent years at the Duke and Grady Hospitals 
never showed values for serum calcium con: 
centration above the upper limit of normal, 
and a number of other patients with the dis- 
ease showed normal values at times before 
treatment. It would seem, then, that screening 
on the basis of a single serum calcium concen- 
tration probably has an efficiency well below 
50% merely in terms of detecting hyperpara- 
thyroidism. 

Bogdonoff and collaborators!® were more 
impressed by the diagnostic usefulness of de- 
termining the concentration of serum phos- 


ae 


470 SOUTHERN MEDICAL JOURNAL 


phorus; a search for such a lowering has the 
advantage of also often detecting cases of renal 
tubular acidosis. However, the determination 
of serum phosphorus cannot be regarded as 
a reliable screening procedure for either con- 
dition. When the glomerular filtration rate 
falls markedly, as ultimately occurs in the nat- 
ural history of these maladies, the serum phos- 
phorus will no longer be low; and even early 
cases of the hyperphosphaturias, with well pre- 
served glomerular function, may have a nor- 
mal concentration of serum phosphorus in 
spite of their high phosphorus clearance, be- 
cause of a high dietary phosphorus intake or 
other reasons. Almost all the cases reported by 
Bogdoneff and associates yielded some values 
for serum phosphorus above 3 mg.%, while 
only 4 of the 10 patients with hyperparathy- 
roidism reported by Chambers and collab- 
orators® had concentrations of serum phos- 
phorus consistently below the equivocal range. 


Determination of 24 hour urinary calcium 
excretion by patients on a restricted calcium 
intake is more tedious than blood chemical 
determinations, and its accuracy depends upon 
the patient’s cooperation, whose extent may 
not be known to the physician. Nevertheless, 
this procedure has been used successfully to 
detect hyperparathyroidism in patients with 
urolithiasis.? Its efficiency as a screening pro- 
cedure, however, is also evidently not great, 
for Hellstrém?? observed that over half his 
cases excreted less than 200 mg. of calcium per 
24 hours, and a quarter of them less than 
100 mg. 

The evidence indicates that in the present 
era the old classical laboratory criteria for the 
diagnosis or even the suspicion of hyperpara- 
thyroidism are no longer satisfactory. Many of 
the published articles mentioned above in- 
clude reports of cases proved to have hyper- 
parathyroidism in spite of the absence of one 
or more of the classical diagnostic criteria. It 
is reasonable to suppose that in an unknown 
number of milder cases the diagnosis is being 
rejected because the findings are still less sug- 
gestive in conventional terms. For these rea- 
sons we think that an adequate screening pro- 
gram must now include measurement of the 
phosphorus reabsorption index in suspected 
persons. Serum calcium should certainly also 
be measuréd in all patients with urolithiasis 
or nephrocalcinosis, for there are, of course, 
types of hypercalcemic and hypercalciuric dis- 
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ease, some of them amenable to treatment, 
which are not for the most part to be classed 
among the hyperphosphaturias. Among these 
are idiopathic hypercalciuria, the milk-alkali 
syndrome, intoxication with vitamin D, cancer 
(not always with demonstrable skeletal metas- 
tases), multiple myeloma, Boeck’s sarcoid, 
acute skeletal atrophy, hyperthyroidism, and, 
in infants, hypercalcemic disease of as yet un- 
explained etiology.*° But an efficient screen- 
ing program for the detection of underlying 
metabolic disease in nephrolithiasis must in- 
clude search for hyperphosphaturia as well as 
for hypercalcemia, and the evidence now indi- 
cates that many more cases of hyperparathy- 
roidism will be detected by estimating the 
phosphorus reabsorption index than by the 
measurement of the concentration of serum 
calcium. The phosphorus reabsorption index 
does not, of course, contribute to the differ- 
ential diagnosis of the hyperphosphaturias, 
which is a subject lying beyond the scope of 
this discussion. 


Unexplained fractures or demineralization 
of bones should also lead to screening for 
metabolic disease (including measurement of 
the phosphorus reabsorption index), for 
among these patients will be found the vic- 
tims of another group of renal tubular de- 
fects, those involving phosphaturia with or 
without amino-aciduria and_ 
Patients with these conditions frequently have 
rickets or osteomalacia, but not urolithiasis 
and nephrocalcinosis. Black*! has suggested 
that patients with intractable peptic ulcer 
should also be included among patients rou- 
tinely screened for hyperparathyroidism. We 
would add two other rarely encountered 
groups of persons who should always be 
screened: (a) members of the family of those 
suffering from any of these diseases, since 
some of the primary renal tubular lesions** 
and parathyroid adenomas* on occasion show 
a striking tendency to appear among close 
relatives; and (b) persons with insulinoma or 
pituitary tumors, especially those associated 
with acromegaly, thereby not overlooking 
cases of multiple endocrine adenomatosis.*5-*8 

One final case-finding procedure which we 
as well as others!® have found worthwhile is 
search of the record books of a hospital’s 
laboratory for abnormal values in routine de- 
terminations of the concentration of serum 
calcium and phosphorus, with subsequent ex- 
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amination of the clinical records of the pa- 
tients showing such values.* A case history 


*The authors are indebted to Dr. John B. Miale 
for permission to review the records of the clinical 
chemistry laboratory of Jackson Memorial Hospital. 
We are indebted to Dr. Diego Menigatti and especially 
to Dr. Joan Mayer for carrying out this part of the 
investigation. 


will illustrate how such a survey may be 
profitable. 


U. P., a 59 year old colored man, was seen in the 
Outpatient Clinic in the autumn of 1956. The history 
was not precise nor reliable. Because of the principal 
though vague complaint of abdominal pain, upper 
gastrointestinal x-ray studies were made. These sug- 
gested an ulcer crater on the lesser curvature of the 
stomach; incidental changes in the spine suggested 
Paget’s disease. This finding led to a radiographic 
survey of the long bones, and on the basis of further 
changes in the bones of the forearms the radiographic 
diagnosis of Paget’s disease was made. Chemical analysis 
of the serum gave the following values,—calcium 15.6 
and phosphorus 1.2 mg. per 100 cc., and alkaline 
phosphatase 11.4 B.U. 
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The physician who had requested these analyses 
did not see the patient again, because of a scheduled 
rotation of the staff. The radiologist’s diagnosis was 
accepted, the chemical abnormalities not noticed, and 
the patient was treated for his gastrointestinal symp- 
toms. Gastrointestinal studies were reported as normal 
by the following month, but the symptomatic re- 
sponse was equivocal, and the patient ceased coming 
to the clinic. Some months later his case came to 
our attention as a result of a review of the record 
books of the chemistry laboratory. 

The diagnosis of hyperparathyroidism was made. 
On June 10, 1957, an oval tumor weighing 3.9 Gm. 
was removed from the region of the right lower pole 
of the thyroid by Dr. Farrell. It was encapsulated and 
rubbery in consistency, and the cut surface was of a 
tan color. On microscopic examination the tumor was 
seen to consist of well outlined oval or polygonal 
cells with large oval nuclei and pale, often vacuolated 
cytoplasm. The cells were grouped into large and 
small spherical nests and lobules separated by thin, 
vascular strands of connective tissue. Mitoses were not 
seen. 

The patient’s course is shown in figure 2. 


This case illustrates the possibility for even 
the full-blown syndrome of hyperparathyroid- 


FIG. 2 
UP -60-c# Dx: PARATHYROID ADENOMA JMH.4% 188162 
Ph. R. INDEX 0.78 094 0998 0.87 0.92 
ADENOMA 
REMOVED 
NPN - 30-1g.% A NPN - 25 mg.% 
]ce GLUCONATE — 60 cc. qd. IY. 
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VITAMIN D 
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= 
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(See case report) Before operation the 24 hour urinary excretion of calcium and the concentrations of calcium and alkaline 
phosphatase in serum were elevated, while the concentration of serum phosphorus and the phosphorus reabsorption index 
were depressed. The patient’s response to removal of the adenoma was characteristic of hyperparathyroid patients who have 
bone involvement. The initial fall of the concentration of serum phosphorus accompanied the fall of serum calcium, presum- 
ably reflecting the rapid deposition of lime salts in bones.? The early postoperative rise of the phosphorus reabsorption index 
to supranormal values is regularly seen when parathyroid adenomas are removed*-*.*1 and is thought to reflect transient 
hypoparathyroidism, the function of the normal parathyroids having been suppressed by the excessive secretion of the ade- 
noma. Return of the values to a normal range may be expected usually within a few weeks after operation. Determination 
of the index should prove to be a valuable early indicator of the persistence or recurrence of hyperparathyroidism, es- 
pecially when it results from primary parathyroid hyperplasia, and can also be used for the early detection of hypopara- 


thyroidism resulting from thyroidectomy. 
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ism to escape recognition in an overtaxed out- 
patient department staffed on a rotating sched- 
ule. It is worth noting that undue confidence 
was placed in the radiographic diagnosis of 
Paget’s disease. On occasion the bone lesion 
of hyperparathyroidism may present the ra- 
diographic appearance of typical Paget’s dis- 
ease.8° The radiographic distinction between 
the osteitis fibrosa associated with hyperpara- 
thyroidism and osteomalacic bone disease is 
also difficult if not impossible in many in- 
stances.*° 


The “hyperphosphaturias” 


Summary 


include hyper- 


parathyroidism, selective renal tubular func- 
tional lesions, and drug effects. The constant 
sign of these conditions is a low phosphorus 
reabsorption index. This test should be widely 
used to detect underlying hyperphosphaturia 


in 


urolithiasis, bone disease and intractable 


peptic ulcer. 


. Norris, E. H.: The 
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Discussion (Abstract) 


Augusta, Ga. In this fine 


paper, Drs. Hills and Burr have communicated to 
us their enthusiasm in case-finding, and at an ap- 
propriate time, too, for within the last two or three 
years hyperparathyroidism has made the transition 
from a rare to a merely uncommon disease. 
Inevitably, when one is no longer content to find 
the florid cases but looks for the borderline cases 
as well, the problems of differential diagnosis get 
more and more difficult. Accordingly more precise 
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diagnostic maneuvers are developed. Sooner or later 
some of these turn out to be incorrect and then an- 
other cycle of development begins. But at the same 
time we are learning more and more about the 
disease in its various guises. 

In his critical evaluation earlier, Dr. Thomas has 
discussed the limitations of the PRI, calcium infusion 
test, cortisone administration and the like. Dr. Hills, 
I know, is fully aware of these limitations too. I 
would agree wholeheartedly, however, that in our 
present knowledge the PRI still leads the field in 
practicality, simplicity, reproducibility (under standard 
conditions) and reliability. True, it may be lowered 
in a variety of states: osteomalacia, renal tubular 
acidosis, Debre-de Toni-Fanconi syndrome, sarcoidosis, 
multiple myeloma, vitamin D toxicity, severe glyco- 
suria, idiopathic causes and rarely in osteoporosis and 
nephrolithiasis without hyperparathyroidism. If we 
are aware of this we will guide ourselves accordingly 
when confronted with a low PRI and nothing else 
to go with it. 

More troublesome is the fact that there are now a 
good handful of cases with normal PRI despite un- 
equivocal surgical, pathologic, and postoperative proof 
of hyperparathyroidism. 

It is indeed tempting to postulate these as repre- 
senting oversecretion of the bone-resorbing parathor- 
mone with normal secretion of the phosphaturic para- 
thormone. Certainly the majority of patients seem to 
show the opposite one-sided picture—renal disease 
without bone disease. There was evidence two years 
ago that purification of parathyroid extract resulted 
in a loss of phosphaturic activity without a loss of 
hypercalcemic activity, but later studies have not con- 
firmed this. Even after ultrafiltration and reduction 
in size to a molecular weight of 5,000, it is still ap- 
parently impossible to separate these two activities 
chemically. Therefore I consider this explanation un- 
likely. 

Another explanation for these troublesome false 
negatives derives from the ability of the kidney to 
conserve phosphate by increasing phosphate reabsorp- 
tion when the serum phosphate (and hence the filtered 
phosphate) is low. While I agree with Dr. Hills that 
this is chiefly under the influence of parathormone, a 
direct effect of the filtered phosphate load must also 
be conceded. Goldzieher and Goldman have each re- 
ported a case of proven hyperparathyroidism in which 
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the PRI was normal or close to normal while the 
patient was on a low phosphorus diet and filtering 
very little phosphate, and have invoked the above 
mechanism to explain them. So I will assume, for 
the sake of argument, that even in the case of a 
secreting adenoma the PRI is not immovably pegged 
at one low figure, but may still vary in response to 
the filtered load, albeit over a markedly reduced range. 
At the upper end of this range, with the low serum 
phosphate we often see, the PRI may come close 
enough to the normal range to embarrass us. 

Williams and Winters have pursued this line of 
reasoning to the next logical step. Rather than evaluate 
tubular function at an unknown point along this 
range, they have chosen to measure it at the ceiling,— 
the highest possible rate of tubular reabsorption dur- 
ing an I.V. phosphate infusion which maintains an 
overwhelming phosphate load in the glomerular fil- 
trate. They found, in agreement with other workers, 
that in the normal subject the Tm Phosphate ranges 
from 121 to 150 micromoles per 100 ml. GFR. In 5 
cases of surgically proven hyperparathyroidism the 
Tm Phosphate ranged from 33 to 103 micromoles per 
100 ml. GFR. The PRI was measured in each of these 
patients and was abnormally low in 4, but normal 
(95%) in the fifth. Interestingly, another patient's 
PRI rose from 58 to 90% during a calcium infusion 
with no change in the filtered load of phosphorus. 
After correction of hyperparathyroidism, the Tm Phos- 
phorus and PRI became normal in every case. They 
are planning to present their findings at New Orleans 
in January, and I deeply appreciate their generosity 
in letting me give you a preview today. 

This does not mean that we should all go out and 
start doing Tm studies on every patient, without 
having ever learned to do the PRI. The former is 
considerably more technical and time consuming and 
it is much too early to know how it will eventually 
stack up against our other tests. I mention it to clarify 
some problems of the false negative PRI and to prove 
that the cycle of newer and more precise tests is still 
“cycling.” The authors today, by demonstrating the 
PRI to be a simple and dependable answer to a 
perplexing diagnostic challenge, have made it possible 
for all of us to scramble higher atop the hill of 
knowledge. The view from here is very nice, but we 
must remember always that there is a hill beyond the 
hill. 
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Coronary Artery Disease: 


I. Is It Feared Excessively?* 


ROBERT A. WISE, M.D., H. IT. ENGELHARDT, M.D., 
HARVEY B. SNYDER, M.D., and VALLIANT C. BAIRD, M.D..+ 


Houston, Tex. 


This study gives a truer picture of the incidence of myocardial 


infarction in a previously healthy population. 


FEAR OF HEART DISEASE can be as disabling as 
the disease itself. Fear can make the acute 
infarction more dangerous. Fear can prevent 
or strongly influence recovery and return to 
work. 

My colleagues and I made this study be- 
cause we believed the employee had an exag- 
gerated idea of the frequency of myocardial 
infarction and of the frequency of death, 
particularly sudden death. Employees get their 
information from the knowledge of a friend’s 
or acquaintance’s sudden death. The disease 
is so common that one reads or hears of it 
almost daily, but without appreciation of the 
vast population from which this experience 
comes and without knowledge of how many 
previous episodes of infarction or angina the 
deceased person had. 


Doctors contribute to this fear uncon- 
sciously because they, too, may overestimate 
the frequency of the disease and the severity 
of the prognosis. The following question was 
put to friends of the author: “Assuming age 
55 years to be the year of greatest incidence 
of first myocardial infarction, what is your 
opinion of the risk of a first infarction in 
the average white male during his 55th year 
of life?’”’ Internists answered 3 to 12%, gen- 
eral practitioners answered 2 to 5%, only 
one doctor answered 1% and none answered 
less than | per cent. 


It is understandable why physicians over- 
estimate the frequency of first coronary oc- 
clusions. First, their initial training is with 


*Chairman’s Address, read before the Section on Industrial 
Medicine and Surgery, Southern Medical Association, Fiftv- 
First Annual Meeting, Miami Beach, Fla., November 11-14, 


1957. 


+For reprints or other communications, address anv of the 
oo physicians, Humble Oil & Refining Company, Houston, 
‘ex. 


serious myocardial infarctions in patients who 
are hospitalized. Thus, the mild cases are ex- 
cluded because they are treated at home or 
in smaller hospitals. The student and house 
staff are taught by the specialists in this field. 
These specialists, too, have an exaggerated 
idea of its frequency because an internist’s 
or cardiologist’s practice has a higher propor- 
tion of the serious cases. These teachers pass 
this information on by word of mouth or 
by papers written about material taken from 
the “biased” practices or the “biased” hos- 
pitalized census. By “biased” I mean a popu- 
lation, either purposely or by chance, con- 
taining a greater number of patients having 
infarctions or more serious infarctions than is 
likely to be found in the general population. 
Older texts reported the mortality from coro- 
nary occlusions as about 50% and always 
carrying a grave prognosis. However, more re- 
cent studies of hospitalized cases (“biased”’ 
populations) are more hopeful. Russek! gives 
a mortality of 3.4% (611 cases) in “good risk,” 
and 60%, (707 cases) of “poor risks” in New 
York City hospitals. Smith? reports from 
Henry Ford Hospital a mortality of 21.7% 
in first myocardial infarctions. 


From his private practice, Master*-+ reports 
a 5.5% mortality in the first attack of myo- 
cardial infarction. Such a recognized authority 
may tend to get the more serious cases or in 
some way get a biased sample of myocardial 
infarctions. Friedberg® said the mortality from 
the first infarction should not exceed 10 per 
cent. 

These recent papers give us a very favor- 
able prognosis for first myocardial infarctions, 
but is this the real prognosis for the average 
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citizen? These papers tell us nothing of the 
frequency of myocardial infarction. 

Metropolitan Life Insurance Company sta- 
tistics® state that about 240 per 100,000 peo- 
ple will die annually of coronary disease. Is 
this meaningful to the doctor when he has 
a problem of chest pain? No, because this 
population is from the cradle to the grave, 
for both sexes, all races and for first infare- 
tions and for multiple infarctions. 


Several groups have studied the incidence 
of coronary disease in a population not se- 
lected on the basis of a doctor’s or a hos- 
pital’s reputation. One of the more famous 
ones is that of Morris,?7 who reported the 
incidence of first attacks of coronary closure 
in drivers and conductors of London buses. 
He reports 2 per 1,000 in the conductors, and 
2.6 per 1,000 in the drivers from ages 35 to 
64 years. 

For the physician to use this statistical in- 
formation for assurance to himself and thus 
his patient, he must have a more specific 
age incidence of coronary attacks. 


Dawber® has studied a representative frac- 
tion of the population living in Framingham, 
Massachusetts, and has given this information 
more specifically. Over a four year period, 
among previously healthy men aged 30 to 44 
years, 13 developed new coronary disease, and 
in those from the ages 45 to 62 years, 52 
developed new coronary disease. This is a 
rate of 33 per 1,000 per four years for ages 
30 to 44 years, and 58 per 1,000 per four 
years for ages 45 to 62 years. This again is 
difficult to translate to the single patient of 
the physician. We believe that still a more 
specific age incidence rate is desirable. 


Method of Study 


(1) Description of the Population. We 
studied workers in the petroleum industry, 
including every white man from age 30 years 
through 64 years (retirement at 65 years is 
compulsory). The men work in a completely 
integrated company. They may be lease buy- 
ers, geologists, geophysicists, civil engineers, 
petroleum engineers, drillers, common la- 
borers, office workers, refinery workers, re- 
search workers, truck salesmen or executives. 
The jobs range from desk work to manual 
labor. Jobs may carry with them possibilities 
of emotional tension; there are also jobs 
which should not have much tension asso- 
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ciated with them. These workers enjoy regu- 
lar employment, high wages, fine benefit 


TABLE 1 


INCIDENCE OF Ist CORONARY INFARCTIONS IN AN 
INDUSTRIAL POPULATION OF WHITE MALES 
BY SPECIFIC AGE 


1954 
Male * Frequency 

Age Employees Ist Coronary Rate 
30 507 0 0 
31 557 0 0 
32 512 1 1.9 
33 569 0 0 
34 543 0 0 
35 507 0 0 
36 449 0 0 
37 488 2 4.1 
38 469 0 0 
39 507 2 3.9 
40 547 2 3.7 
41 511 0 0 
42 495 1 2.0 
43 481 1 2.1 
44 459 1 2.2 
45 494 2 4.0 
46 473 4 8.5 
47 513 4 7.8 
48 518 3 5.8 
49 470 2 4.3 
50 442 2 4.5 
51 436 1 2.3 
52 408 6 14.7 
53 293 5 17.1 
54 356 2 5.6 
55 311 1 3.2 
56 267 6 22.5 
57 227 2 8.8 
58 174 1 5.7 
59 184 3 16.3 
60 163 2 12.3 
61 157 2 12.7 
62 150 1 6.7 
63 86 0 0 
64 83 0 0 
Total 13,806 59 4.3 

1955 
Male * Frequency 

Age Employees Ist Coronary Rate 
30 496 0 0 
31 500 0 0 
$2 545 0 0 
33 504 0 0 
34 548 0 0 
35 541 0 0 
36 496 0 0 
37 446 0 0 
38 477 0 0 
39 461 0 0 
40 507 0 0 
41 540 1 1.9 
42 508 2 3.9 
43 490 1 2.0 
473 2 4.2 
45 455 4 8.8 
46 4 2 4.1 
47 465 3 6.5 
48 510 1 2.0 
49 511 1 2.0 
50 465 2 4.3 
51 441 3 6.8 
52 431 2 4.6 
53 403 5 7.4 
54 288 4 13.9 
55 346 4 5.8 
56 298 5 10.1 
57 260 4 15.3 
58 214 3 14.0 
59 163 2 12.3 
60 167 3 18.0 
61 155 4 25.8 
62 145 2 13.8 
63 134 0 0 
64 82 1 12.2 
Total 13,955 55 3.9 


*Frequency rate = number/1,000 employees. 
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AGE 
FREQUENCY RATE NUMBER /1000 EMPLOYEES PER ANNUM 


INCIDENCE OF Ist CORONARY INFARCTIONS IN AN 
INDUSTRIAL POPULATION OF WHITE MALES BY AGE GROUPS 


plans and essentially a guaranteed job se- 
curity,—all of these on as high a plane as 
the best in any industry. Consequently, the 
individuals have adequate protein foods as 
well as high cholesterol and fat containing 
foods. Recreation usually entails exercise, such 
as home and yard maintenance, hunting, fish- 
ing and golf. Good wages and liberal hos- 
pitalization plans insure the opportunity for 
adequate medical care. 

In this study of 13,900 white men, ranging 
from 30 to 64 years, we use the population 
group most likely to have a coronary closure,— 
the group with the highest incidence. These 
men are scattered over Texas, New Mexico 
and Southern Louisiana. They equal 12,000 
white men from ages 30 to 64 years, as might 


TABLE 2 


INCIDENCE OF Ist CORONARY INFARCTIONS IN AN 
INDUSTRIAL POPULATION OF WHITE MALES 
BY AGE GROUPS 


Mel 1954 on 
le requency 
Age Employees Ist Coronary Rate 
30-34 2,688 1 372 
35-39 2,420 4 1.652 
0-44 2,493 5 2 
45-49 2,468 15 6 
50-54 1,935 16 8.272 
55-59 1,163 13 11.167 
60-64 639 
Total 13,806 59 4.178 

1955 

a. Tequency 

Age Employees Ist Coronary 
30-34 2,593 0 0 
35-39 2,421 0 

2,518 6 2.282 
45-49 2,431 ll 4.521 

2,028 14 6 
55-59 1,281 14 10.92 
60-64 683 10 14.64 
Total 13,955 55 3.905 


*Frequency rate = number/!,000 employees/annum. 
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be spread in a city such as Durham, North 
Carolina, whose population is 101,639.1° 

(2) Case Selection. These cases of myo- 
cardial infarction came to the Medical Divi- 
sion’s attention because the employee receives 
full pay during sickness. However, proof of 
sickness of any severity has to be given by 
the personal physician. When coronary dis- 
ease was reported, the company physician 
asked the employee to request his doctor to 
loan us the ECG and to give us a summary 
of the employee’s case. In most cases this was 
done. In addition, our management knows 
its men intimately and they, too, verified the 
illness. So we are confident of a high ac- 
curacy in reporting on first myocardial in- 
farctions. In a few of our cases some physician 
would argue the diagnosis to be a severe 
ischemic episode. From a practical point of 
medical management and prognosis, there is 
very little difference. We would have diffi- 
culty in verifying nonfatal subsequent infarc- 
tions from angina or insufficiency. For that 
reason this report deals only with first infarc- 
tions. Two or three cases each year diagnosed 
as coronary disease were discarded because 
of lack of evidence. 

Table 1 shows the age, specific population 
and the number of infarctions for 1954 and 
1955. Thus, an incidence rate is calculated. 
For the convenience of the audience, this 
chart is presented in five segments. Table 2 
shows the rate per any one year in a five 
year age spread. This then allows a more 
meaningful curve to be drawn (Fig. 1). 

One will note the actual risk of coronary 
occlusion in the age group from 30 to 34 
years is one in 7,000 per annum; in the age 
group of 40 to 45 years, one in 500. The 
highest risk in the 55 to 59 year age group 
is about one in 100 per annum. 

Is this comforting to you? It is to me be- 
cause until I came into industry and began 
dealing with a well population, I thought 
coronary artery disease was much more fre- 
quent and far more serious than I have 
learned subsequently. 

In table 3 we see that a high percentage 
of employees return to work and a number 
of those who retire could return to work in 
the company. However, it is often to the 
mutual advantage of the employee and the 
company for the employee to retire and go 
into a business for himself. This retirement 
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TABLE 3 


PROGNOSIS OF Ist CORONARY INFARCTIONS IN AN 
INDUSTRIAL POPULATION OF 13,900 WHITE 
MALES AGES 30 TO 64 


Prognosis 1954 1955 
Returned to work 50 44 
Not returned to work 9 ll 

“Dropped” dead 0 0 
Died before reaching 
hospital 0 0 
Died within 24 hours 2 0 
Died within 1 month 3 5 
Died within 6 months 1 0 
*Retired and died soon 1 0 
*Retired and were alive 2 6 
Total for year 59 55 


“Retirement not necessarily because of total disability. Many 
are continuing to do useful work. 


figure does not represent total medical dis- 
ability, but inability to return to former jobs. 
The chart also shows the relatively small per- 
centage that died suddenly with the first coro- 
nary closure. In Morris’? study of London 
bus operators over a two year period, 0.4 per 
1,000 conductors died and 0.9 per 1,000 drivers 
died in three days of the attack. 


Our study will continue. Studies of this type 
will not only contribute to the possible etio- 
logic factors in myocardial disease, but give 
the physician tools to prevent undue anxiety 
when confronted with a patient who has chest 
pain. Furthermore, if myocardial infarction 
is the diagnosis, statistically the prognosis is 
good for the first attack. 


Discussion 


Physicians in industry see many employees 
with many chest complaints. Most frequently 
the employee has anxiety because he is afraid 
that this discomfort is a manifestation of coro- 
nary artery disease. It is our hope that not 
only the physicians in industry but also those 
in private practice will reassure the vast ma- 
jority of these patients that they do not have 
coronary disease. The plant physician is often 
the first doctor to see the employee with 
myocardial infarction, and here, too, he should 
be as optimistic as possible pending the trans- 
fer of the patient to the personal physician. 
The statistics which have been presented war- 
rant a great deal more optimism than is cur- 
rently expressed in medical teachings and 
writings. Certainly, a first myocardial infarc- 
tion before the age of 40 is most uncommon 
in this most susceptible white male popula- 
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tion. The incidence of one in 500 per annum 
of first coronary occlusions between the ages 
of 40 and 45 years in white men is infrequent. 
We believe that about 1 to 2% per annum 
is about the greatest incident rate which one 
can expect before age 65 years. 


Blumgart,® in Cecil & Loeb’s “Textbook of 
Medicine,” advises students and others in his 
opening paragraph on prognosis: “Until fatal 
and unpredictable complications . . . can be 
foretold, the prognosis of acute myocardial in- 
farction always must remain uncertain, and 
our opinion must be expressed with reserve.” 


May we plead with physicians to individual- 
ize their prognosis and not to render it too 
early, taking a chance on being wrong rather 
than always “hedging” and qualifying their 
remarks. We believe that the odds are in 
favor of the physician. We believe these and 
other statistics justify a more hopeful outlook 
in first myocardial infarctions. 


Summary 


(1) Some of the factors relating to fear 
and coronary disease have been discussed. 


(2) The age specific annual rate of first 
myocardial infarctions in 13,900 white males, 
ages 30 to 64 years is presented. 


(3) The immediate prognosis of first myo- 
cardial infarctions has been given. 
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Drug Reaction Times During Surgery 


and Anesthesia‘ 


NATHAN GLOVER, M.D., Ph.D., Miami, Fla., and 
PHILLIP S. MARCUS, M.D.,t Boston, Mass. 


The authors describe an objective method of determining the circulation 


time in the anesthetized person. 


Introduction 


IN EVALUATING PATIENTS for elective surgery 
it is customary to refer to the medical history, 
physical examination, and the usual labora- 
tory tests on blood and urine. Additional 
tests such as x-ray studies and electrocardio- 
grams may be ordered where indicated. In 
patients who constitute an increased surgical 
risk a medical specialist is consulted. 


During his preoperative visit the anesthesi- 
ologist further evaluates the patient’s status 
as regards premedication, the type of anes- 
thesia, and the surgical procedure that has 
been planned. Later the experienced an- 
esthesiologist notes the effect of the premedi- 
cation upon the patient and acts accordingly. 

After anesthesia begins, no additional ob- 
jective tests for evaluation of the patient are 
customarily used. Instead, one resorts to one’s 
clinical judgment while observing the vital 
signs. In some instances the preoperative eval- 
uation in retrospect may have been mislead- 
ing, as judged by the patient’s tolerance of 
surgery and anesthesia. With this thought in 
mind, it was felt that a need exists for ob- 
jective tests which will aid in further evalu- 
ating patients during the stress of surgery. The 
intravenous route is frequently available and 
used during anesthesia and operation for the 
administration of fluids and various drugs, 
such as barbiturates, narcotics and relaxants. 
The effects of these drugs depend upon an 
intact cardiovascular system. From clinical ex- 
perience it has been observed that a time 
interval exists between the injection of the 


*Read before the Section on Anesthesiology, Southern Medi- 
cal Association, Fifty-First Annual Meeting, Miami Beach, 
Fla., November 11-14, 1957. 

+From the Department of Anesthesiology, Boston City Hos- 
pital, Boston, Mass., and the Jackson Memorial Hospital and 
the University of Miamj School of Medicine, Miami, Fla. 


drug and its desired effect. During this in- 
terval it is presumed that the drug is carried 
by the blood stream from the site of injection 
to the brain or area where the drug exerts 
its effects.1 If the effect of the drug at the 
end organ is instantaneous, then the time in- 
terval for the drug reaction is a measure of 
blood flow in that particular part, or a type 
of circulation time. This reaction time for 
intravenous barbiturates was related to circu- 
lation time by Hunter.! However, during gen- 
eral anesthesia the ultra short acting bar- 
biturates are of value only during induction. 

It is widely recognized that the circulation 
time is a useful clinical test in both estab- 
lishing diagnoses and in following the course 
of disease. It has been found to be altered 
in such diversified conditions as circulatory 
insufficiency, congenital heart disease with 
right to left shunt, and peripheral vascular 
disease. Of the various states of disturbed cir- 
culatory dynamics during general anesthesia 
and operation, congestive heart failure or 
pulmonary edema is one of the more difficult 
diagnoses to make at the time. 

The more commonly used methods for the 
determination of circulation time, utilizing 
ether or Decholin, are subjective and hence 
not applicable. The objective methods such 
as radioactive sodium, either require special 
reagents, elaborate equipment or do not lend 
themselves readily for application during op- 
eration. 

We wish to present a simple test which 
requires no special equipment for use in the 
operating room. The reagent is succinylcholine 
which is readily available to the anesthesiol- 
ogist, and frequently used by him during 
anesthesia. 
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Methods 


Patients of good physical status and sched- 
uled for operation were selected. Wherever 
possible preference was given to those in 
whom intubation was anticipated. A review 
of the chart and examination of the patient 
after premedication was made to rule out 
any contraindications. 


The usual method of intubation consisted 
of 10 to 14 ml. of a 2.5% solution of pento- 
thal followed by 2 ml. of a 2% solution of 
succinylcholine. Sometimes a pentothal drip 
was used during induction. In some patients 
the succinylcholine reaction time was repeated 
after the patient was intubated and kept 
asleep with cyclopropane. 

Pulse and blood pressure determinations 
were made before, during and immediately 
after the administration of the  succinyl- 
choline. 

The “‘succinylcholine fasciculation time” 
was taken from the injection of the drug 
until the onset of fasciculations. The site 
of injection was into the tubing of a pre- 
viously prepared intravenous infusion, within 
about 2 ml. from the needle, located in the 
anticubital vein. The infusion rate was pre- 
viously regulated (about 100 drops per min- 
ute) to avoid washing the drug along the 
vein to an excessive degree. 


The succinylcholine was injected rapidly, 
within 5 seconds if possible. A three way stop- 
cock was sometimes used to facilitate rapid 
injection. The volume of drug solution se- 
lected was expected to clear partly the tube 
and needle of the infusion set and yet be of 
sufficient concentration to produce the effect 
desired. 


The head and neck region was observed 
carefully by the anesthesiologist. With the 
onset of fasciculations of either the orbital or 
the platysma muscles, the stop watch was 
stopped and the time noted. 


After a period of time when the effect of 
the drug was assumed to have ceased, and 
muscle tone had returned, the reaction time 
was repeated in some patients who were being 
maintained under general inhalation anes- 
thesia. In a limited number of cases both 
succinylcholine reaction time and fluorescein 
circulation time were performed on the same 
patients at as nearly a simultaneous time as 
possible, to compare the fluorescein circula- 
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tion time with the succinylcholine reaction 
time. 


Results 


In table 1 are presented the results ob- 
tained in 26 apparently “good risk” adult 
patients between the ages of 20 to 60 years. 
The average succinylcholine fasciculation time 
during pentothal induction was 22 seconds 
with a range of 15 to 32 seconds. 


Some variation of the time interval oc- 
curred with change in speed of injection. In 
the operating room we find it more con- 
venient, if less precise, to inject the succinyl- 
choline or any drug into a three way stopcock 
or the tubing of the infusion set, near the 
vein, rather than attach the syringe directly 
to the hub of the intravenous needle. If pre- 
cautions are not taken, the drug may remain 
unduly long in the tubing. An excessive flow 
of the infusion fluid may hasten the drug 
along the vein, thus reducing the drug re- 
action time. 


The onset of definite fasciculations of the 
palpebral or platysmal muscles was considered 
to be the end-point of the succinylcholine re- 
action time. Other muscular fasciculations oc- 
curred subsequently during the next approxi- 
mately 10 seconds, until the entire body be- 
came involved. Respiratory excursions de- 
creased rapidly then ceased abruptly. This 
“apnea reaction” time has a less precise end- 
point than the “fasciculation reaction” time. 
Nevertheless, in those patients who fail to 
manifest definite fasciculation, especially with 
repeated injections, the “apnea reaction” time 
will enable one to detect large changes in 
these drug reaction times. 


The onset of apnea may be more accurately 
determined if the anesthetist keeps his hand 
in contact with the anesthesia bag during 
respirations. 


In a few cases some patients were induced 
with pentothal and cyclopropane. While 
maintained under relatively deep cyclopro- 


TABLE 1 


FASCICULATION TIME DURING 


ESTHESIA INDUCTION 


Number of cases 26 
Age of patients 20-59 
Succinylcholine fasciculation time (range) (seconds) 15-32 
Average time (seconds) 22 
Mean deviation 4 
Standard deviation 4.2 


by, 


pane anesthesia, succinylcholine was injected, 
with fasciculations resulting. Fasciculations 
occurred in many patients after a hypnotic 
dose of pentothal. After two or more injec- 
tions of succinylcholine, this fasciculation re- 
action rapidly disappeared, although the 
apnea response would occur. In all cases 
where an adequate dose of succinylcholine was 
administered, apnea resulted. 


The fluorescein time was determined dur- 
ing the induction period in 14 patients, fol- 
lowed by a determination of the succinyl- 
choline reaction time. Both agents were not 
injected at the same time since a darkened 
room is needed for detecting the fluorescence, 
while light is needed to detect the fascicula- 
tions. In these 14 patients the average fluores- 
cein time was 20.2 seconds while the average 
succinylcholine fasciculation time was 22.7 
seconds as shown in table 2. 


General Considerations of Drug Reaction Times 


Hunter! studied the time interval between 
the administration and onset of action of 
intravenous anesthetics. Thirty-two patients 
received either 3 ml. of a 10% solution of 
hexobarbitone or of a 5% solution of pento- 
thal. The duration of the period of injection 
and the interval from beginning the admin- 
istration until the patient ceased speaking 
were 8 and 20 seconds respectively. The re- 
sults approximate the arm-tongue, arm-carotid 
sinus, and arm-arm circulation times as de- 
termined by ordinary methods. 

Since the circulation time may be prolonged 
in patients with heart failure as much as 30 
to 50 seconds,! one may expect a slower onset 
of the effect of a given drug. Hence, in haste, 
one might repeat a dose or use excessive 
amounts of drug to the detriment of the pa- 
tient’s welfare. 

Many drugs readily available to the anes- 
thesiologist were considered for this purpose. 


TABLE 2 
SUCCIN YLCHOLINE REACTION TIME VS. FLUORESCEIN 
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Succinylcholine Fluorescein 


Measurements Time Time 
Average circulation time (seconds) 23 20 
Mean deviation (seconds) 48 3 
Standard deviation 5.4 3.8 
Range (seconds) 15-32 16-28 
Number of cases 14 14 
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Desirable features to be included in such an 
agent are the following: 


1. The drug used should not be toxic in 
the dosage used. 

2. It should have no harmful effects upon 
the patient nor disturb the system (cardio- 
vascular) being studied. 

3. Ability to repeat measurements on the 
same patient is desired. 

4. The drug’s effects may be determined 
objectively. 

5. The equipment needed should be 
neither bulky, expensive nor complicated. 

In this paper are presented the results with 
succinylcholine. These results compare favor- 
ably with the circulation times obtained by 
means of fluorescein under similar conditions 
as indicated in table 2. The circulation time 
has been defined as the shortest time taken 
by an injected substance to travel through 
the circulatory system to a designated site 
where it produces its characteristic physiologic 
or physical response.? Pierce, Lewis and Kap- 
lan® subsequently showed that this end-point 
was dependent upon a detectable concentra- 
tion at the site of the end-point. A more con- 
centrated solution of injected material thus 
tends to overcome dilution effects of the blood 
stream, and result in a sharper end-point in 
an apparently shorter interval of time. A 
poor end-point may result from a dilution of 
the solution. 


The circulation time measures the velocity 
of blood flow in the veins of the arm, superior 
vena cava, the right heart, the lungs, the left 
heart, and a short arterial segment and capil- 
laries depending on the end-point involved. 


A reduction of blood velocity in one seg- 
ment may be counterbalanced by an increase 
of velocity in another portion of this path- 
way. Wang, Painter and Overman‘ showed 
that in. experimental traumatic shock, the 
cyanide circulation time (a measure of cen- 
tral blood flow) increased to a limited degree 
and soon reached a stable plateau while the 
fluorescein circulation time showed a steady 
increase indicating interference with circula- 
tion through the most peripheral part of the 
arterial tree. 

Other factors besides peripheral vasomotor 
tone assumed to affect circulation time in- 
clude congenital cardiac anomalies, cardiac 
size, lung diseases and arteriovenous fistula. 
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TABLE 3 
CIRCULATION TIMES—AGENTS USED 
Time F 
Agent Dose End-Point (Seconds) Disadvantages 
Vomiting 
Aminophyllin 1 ml. of 24% Increased respiratory depth 6.8-22 Hypotension 
Feel warm in head Not satisfactory 

Carbon dioxide 50% CO. + Air inhaled Increased respiratory rate and depth 5-10 in anesthesia 
Sodium cyanide 0.25-0.5 ml. of 2% I.V. Gasp or cough 9-21 In dyspneic patient 

Arrhythmia 
Decholin 5 ml. of 20% IL.V. Bitter taste 8-17 Subjective, G.I. disturbances 

Venous thrombosis 
Ether 5 minims in saline I.V. Smell ether 3.5-8 Subjective 
In anemic patient 
Histamine 0.001 mg./kilo I.V. Face flush 13-30 Negroes—hypotension 
Lobeline 3-6 mg. I.V. Cough or throat tickle 10-13 
Papaverine 40 mg. I.V. Sudden deep inspiration Poor or absent end-point 
Dizzy 

Paraldehyde 1.4 ml. LV. Sharp cough 3-9.5 Pulmonary embolus 


Obstruction of an arterial segment, such as 
coarctation of the aorta, may result in a 
normal arm to tongue but a prolonged arm 
to leg circulation time. Age,? emotional state, 
dose-concentration of the injected material 
and rate of injection are additional factors 
affecting circulation time. Anemia, congestive 
cardiac failure, thyrotoxicosis, polycythemia 
and peripheral vascular disease are some of 
the diseases wherein the circulation time may 
be altered.®7 


In table 3 are included some of the agents 
used for the determination of circulation 
times in unpremedicated, unanesthetized pa- 
tients, as reported in the literature. 

In conclusion it may be pointed out that 
a change in circulation time may be detected 
in impending or early congestive cardiac fail- 
ure. This is one of the early findings in this 
condition. 


Summary 


The concept of drug reaction times and its 
application to anesthesia and surgery is in- 


troduced. A method is described wherein suc- 
cinylcholine is used. The results in 26 adult 
patients are presented. In 14 patients both 
succinylcholine and fluorescein circulation 
times were obtained. 
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Primary Neoplasms of the Small 
Bowel: A Report of 81 Cases* 


WARREN H. HUNT III, M.D., A. C. BRODERS, JR., M.D., and 
NICHOLAS C. HIGHTOWER, JR., M.D.,+ Temple, Tex. 


The authors present an interesting clinical study of a large series of primary tumors of the small 
bowel. The difficulties in diagnosis are emphasized; management is, of course, surgical. 


NEOPLASMS OF THE SMALL BOWEL are observed 
only occasionally during the professional life- 
time of the physician. Because of their rarity, 
most of us seldom think of such tumors in the 
differential diagnosis of bowel disease, and 
a correct diagnosis is thus seldomly achieved. 
The small bowel accounts for 75 to 80 per 
cent of the length of the alimentary canal, 
but only 3 to 6 per cent of gastrointestinal 
neoplasms occur in this organ, even if ampul- 
lary lesions are included. The importance of 
primary neoplasms of the small bowel is evi- 
dent by the fact that approximately 75 per 
cent of these tumors are malignant. Even 
though malignant, many of the tumors may 
produce symptoms early and, if recognized, 
a reasonably good expectation of a cure by 
surgical resection should be realized. 

At least two prerequisites to clinical diag- 
nosis are mandatory. Primarily, the physician 
must be “small-bowel conscious” when he is 
faced with frank or occult blood in the stools 
and unexplained anemia. This awareness 
should be maintained, even though the bleed- 
ing site is probably either in the stomach, 
colon or rectum. Secondly, it should be re- 
membered that the location, size and behavior 
of the tumor determines the type of onset 
and ultimate clinical course. Especially must 
one think of the small bowel when confronted 
with sustained or recurrent blood loss in the 
absence of a history of peptic ulcer (or bowel 
dysfunction). Because the site, size and be- 
havior of the tumor, whether benign or malig- 
nant, are so variable, the clinical pattern is 
protean in nature. The symptoms, whether the 
tumor be benign or malignant, are often not 
discernibly different. 


*Read before the Section on Gastroenterology, Southern 
Medical Association, Fiftieth Annual Meeting, Washington, 
D. C., November 12-15, 1956. 


tFrom the Scott and White Clinic, Temple, Tex. 


There are difficulties in the making of an 
accurate diagnosis of small bowel neoplasms. 
Frequently a palpable mass is not felt. Nega- 
tive roentgenograms of the small bowel do 
not exclude tumor because of the relatively 
great length of the small intestine as well as 
the difficulty of filling it homogeneously with 
barium. The disease may first present itself 
by hemorrhage or perforation, but usually 
the onset is more subtle and insidious. Any 
number of grades and types of intestinal ob- 
struction may be encountered,—acute, chronic, 
intermittent or progressive, partial or com- 
plete. Intussusception is a common form of 
obstruction. The onset is likely to be me- 
chanically related to recurring minor low 
grade obstruction, to overt bleeding and to 
other associated side effects. Other more subtle 
symptoms include vague colicky pains, ab- 
dominal distension, nausea, occasionally vom- 
iting, constipation, postprandial fullness, ma- 
laise, loss of a sense of well-being, intermittent 
borborygmus, anorexia, cramping pain and 
weight loss. It is during this period in the 
development of the clinical picture that such 
complaints are often dangerously attributed 
to functional indigestion. 

There are certain signs and symptoms 
which, though far from infallible, help one 
to localize a tumor, once its presence in the 
small bowel is suspected. A tumor of the first 
portion of the duodenum may simulate an 
ulcer in its behavior, even with radiation of 
pain to the back. Failure of response to ulcer 
therapy should increase one’s suspicion of a 
duodenal neoplasm. The appearance of jaun- 
dice due to invasion of the duodenal wall 
by the tumor with later encroachment on the 
common duct, should also suggest such a 
growth. Lower in the intestinal tract, obstruc- 
tive symptoms are generally more common 
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with attacks of colicky pain occurring at in- 
creasingly frequent intervals. Bleeding may 
occur in varying degrees of severity, ranging 
from a stool positive for occult blood to the 
passage of varying quantities of tarry stool, 
leading in some cases to marked weakness 
and in still others to profound shock. Sel- 
dom, if ever, is bright red blood passed, and 
when it does appear, proctosigmoidoscopy 
and a colon roentgenogram (including air 
films) will usually localize its source of origin. 
Vomiting of a protracted nature should sug- 
gest an obstructing or partially obstructing 
small bowel lesion. The pattern of pain, while 
usually vague and poorly defined, may be 
more localized to the peri-umbilical region. 
Usually a mass is not palpated. 


Clinical Material 


The present study was undertaken to re- 
view the experience with primary neoplasms 
of the small bowel at the Scott and White 
Clinic. The study covers the 15 year period 
prior to July 1956. Our files provided the 
clinical records and pathologic material of 
81 patients in whom the diagnosis of a pri- 
mary neoplasm of the small bowel had been 
made. The diagnosis was established in each 
case by microscopic examination of biopsy 
specimens obtained at operation, or material 
obtained by postmortem examination. In most 
instances excellent follow-up data were also 
available. In the cases in which follow-up 
information was lacking, an attempt was made 
to obtain it by questionnaire. The group 
of patients thus selected for study included 
46 males and 35 females. Most of our patients 
came from the south central and southwest- 
ern states of this country and represented 
all walks of life. 


Analysis of Data by Tumor Site 


A review of our data provided us with 
information on 81 patients with primary neo- 
plasms of the small bowel (Table 1). Second- 


TABLE 1 
NEOPLASMS OF SMALL BOWEL 


Type of Tumor 


Location Malignant Benign Totals 
Duodenum 12 8 20 
Jejunum 13 4 17 
Ileum 37 7 44 
Totals 62 19 81 


TABLE 2 
NEOPLASMS OF DUODENUM 


Average 
Location and Number Sex Age 

Type of Tumor Cases Male Female (Years) 
~ Malignant 5 3 3 57 
= Benign 5 1 4 47 
z Malignant 4 3 1 60 
aw Benign 3 2 1 44 
2 Malignant 3 2 1 48 
* Benign 0 0 0 0 
Totals 20 11 9 52 

TABLE 3 
NEOPLASMS OF DUODENUM 

Type of Tumor First Second Third Totals 
3 Adenocarcinoma 3 3 3 9 
§ Lymphosarcoma 1 0 0 1 
= Neurofibrosarcoma 0 1 0 1 
= Carcinoid 1 0 0 1 
Totals 5 4 3 12 
=< Adenoma 4 1 0 5 
2 Myoma 1 0 0 1 
8 Leiomyoma 0 1 0 1 
Aberrant pancreas 0 1 0 1 
Totals 5 3 0 8 


ary neoplasms as metastatic lesions, were ex- 
cluded from the study, as were primary neo- 
plasms of the ampulla of Vater. Neoplasms 
of the small bowel were divided into benign 
and malignant groups, and the site of each 
neoplasm was determined as is shown in 
table 1. 


Duodenal Neoplasms. A total of 20 pri- 
mary neoplasms of the duodenum appear in 
our series. Twelve were malignant and 8 be- 
nign. Their location in the duodenum, the 
sex distribution, and average age of the pa- 
tients are given in table 2. The incidence 
of occurrence of all neoplasms decreased from 
the first to the third portion of the duodenum; 
this was true for both the malignant and 
benign lesions. The sex distribution was 
found to be essentially the same for both the 
type and location of neoplasms. The average 
age of those with malignant tumors was 56 
years; the average age for patients with benign 
tumors was 46 years. 

Adenocarcinoma was the most common 
type of malignant neoplasm, occurring in 9 
of the patients. The carcinomas were equally 
divided as to the site of occurrence, 3 being 
in each of the three divisions of the duo- 
denum. The remaining malignant neoplasms 
included a lymphosarcoma and a carcinoid 
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TABLE 4 TABLE 6 
NEOPLASMS OF JEJUNUM NEOPLASMS OF ILEUM 
Average Average 
Location and Number Sex Age Location and Number Sex Age 
Type of Tumor Cases Male Female (Years) Type of Tumor Cases Male Female (Years) 
Upper Upper 
Malignant 12 7 5 48 Malignant 6 2 4 51 
Benign 2 1 1 65 Benign 1 0 1 23 
Lower Lower 
Malignant l 1 0 78 Malignant 31 21 10 57 
Benign 2 2 0 62 Benign 6 5 50 
Totals 7 TT 6 53 Totals 44 24 20 53 


in the first portion of the duodenum and a 
neurofibrosarcoma in the second portion of 
the duodenum. 

Among the 8 benign neoplasms there were 
5 adenomas. The remaining 3 included a 
myoma, a leiomyoma, and aberrant pan- 
creatic tissue. The distribution of both the 
malignant and benign neoplasms as to loca- 
tion in the duodenum is given in table 3. 

Jejunal Neoplasms. Seventeen of the small 
bowel neoplasms occurred in the jejunum. 
Malignant tumors were three times more 
common than benign tumors. All but three 
of the jejunal lesions occurred in the upper 
half of the jejunum, as shown in table 4. 
There were twice as many males as females. 
The average age of those with benign tumors 
was 64 years and of those with malignancies 
50 years. The average age for the entire 
group was essentially the same as for the 
patients with duodenal lesions. 

The most common type of malignant neo- 
plasm found in the jejunum was adeno- 
carcinoma, 7 of the 13 malignant ones being 
of this type. All of the adenocarcinomas were 
located in the upper half of the jejunum. 
Lymphosarcoma accounted for 5 of the ma- 
lignancies and, like adenocarcinoma, all oc- 
curred in the upper half of the jejunum. One 
carcinoid was found in the lower portion. 

Only 4 benign neoplasms were found in 


TABLE 5 
NEOPLASMS OF JEJUNUM 


- Type of Tumor Upper Lower Totals 
| Adenocarcinoma 7 0 7 
= Lymphosarcoma 5 5 
om Carcinoid 0 1 1 
Totals 12 1 13 
A Leiomyoma 2 0 2 
Neurofibroma 0 1 1 
Myxoma 0 1 
Totals 2 2 4 


the jejunum. A leiomyoma was observed in 
the upper jejunum in 2 patients; in the lower 
portion, a neurofibroma was found in one 
and a myxoma in another. Table 5 shows the 
distribution of the types and location of 
jejunal neoplasms. 


Ileal Neoplasms. Forty-four primary neo- 
plasms were found in the ileum. All but 7 
were malignant. Males slightly outnumbered 
females in this group, as shown in table 6. 
The average age of patients with malignant 
lesions of the ileum was greater than it was 
for those with benign ones, though for the 
entire group it was the same as for the group 
with jejunal tumors and essentially the same 
as in the group having duodenal neoplasms. 


The variety as well as the number of ma- 
lignant neoplasms in the ileum was greater 
than in any other part of the small bowel. 
Most of the malignancies occurred in the 
lower ileum. Lymphosarcoma was the most 
common one found, 16 being of this type; 
adenocarcinoma occurred 14 times. The re- 
maining 7 malignant lesions were of the less 
common types as shown in table 7. 


All but one of the benign lesions in the 


TABLE 7 
NEOPLASMS OF ILEUM 


Type of Tumor Upper Lower Totals 
Lymphosarcoma 3 13 16 
Adenocarcinoma 
Carcinoid 

Endothelioma 
Hemangio-endothelioma 
Melano-endothelioma 
Mvyosarcoma 
Leiomyosarcoma 


Malignant 


Totals 

Lipoma 
Fibroma 
Hemangioma 
Neuroma 


Benign 


Totals 
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ileum were located in the lower half. Three 
of the 7 benign neoplasms were lipomas, 2 
were fibromas, one was a hemangioma and 
one was a neuroma. 


Analysis of Data by Histopathologic Type 


Adenocarcinoma of Small Bowel. Thirty 
adenocarcinomas were found in the small 
bowel, exclusive of ampullary tumors (Table 
8). Of this number, 9 were in the duodenum, 
7 in the jejunum and 14 in the ileum. 

Of the duodenal carcinomas, the average 
grade was II, the average duration of symp- 
toms before operation was 11 months, and 
the average survival after this was 7 months. 
As is characteristic in general of small bowel 
neoplasm, no well-defined clinical picture was 
apparent. In all 9 cases (Table 9), pain was 
present, though variable in nature, such as 
vague soreness, or colicky or frank pain, and 
varying in site from the epigastrium to the 


TABLE 8 
ADENOCARCINOMA OF THE SMALL INTESTINE 


‘ 


Symptoms Survival 
Before After 
Case Grade Surgery Surgery 
Location Number Tumor (Months) (Months) 
Duodenum 1 II 5 24+ 
First 2 Il 10 1 
portion 3 Ill 28 12 
Duodenum 1 I 2 1 
Second 2 I 16 8 
portion 3 Il 3 2 
Duodenum 1 Il 14 1 
Third 2 Il 10 8 
portion 3 II 10 
Average II ll 7 
Jejunum 1 IV 18 30 
2 II 12 48+ 
3 IV 13 5 
4 Ill 24 51 
5 Il 1 24 
6 ll 8 16 
7 IV 4 5 
Average Ill ll 26 
Upper 1 II 12 
Tice 2 Ill 6 16+- 
3 II 10 14 
Lower 1 nil 12 8 
Tleum 2 I 48 6+ 
3 II 28 4 
4 II 12 9+ 
5 I 18 12 
6 Il 1 6 
7 II 24 46+ 
1 10 484+ 
9 I 6 5+ 
10 IV 2 5 
ll Ill ll 18+ 
Average Il 15 14 
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TABLE 9 


MOST COMMON SYMPTOMS AND SIGNS OF MALIGNANT 
LESIONS OF THE SMALL BOWEL 


Adeno- Adeno- Adeno- 
carcinoma carcinoma carcinoma Lympho- 
of of 0 sarcoma 

Symptoms Duodenum = Jejunum Ileum of Ileum 
or Signs (9 Cases) (7 Cases) (14 Cases) (16 Cases) 
Pain 9 7 13 16 
Weakness 4 ij 5 6 
Weight loss vi 6 8 7 
Nausea 5 
Vomiting 6 4 8 9 
Bleeding 5 
Diarrhea 4 9 
Constipation 5 
Obstruction 4 7 6 
Abdominal distension 3 5 8 
Tenderness 7 4 8 10 
Palpable mass 3 3 2 10 
Jaundice 4 
Distended gallbladder 2 
Enlarged liver 2 
Anemia 3 7 ll 


right upper abdominal quadrant. Weight 
loss, vomiting, and abdominal tenderness were 
other common complaints; bleeding, weak- 
ness, and jaundice were seen in approximately 
one-half of these patients. A palpable mass, 
distended gallbladder and enlarged liver were 
less commonly noted. In this series, as in 
most others, symptoms were vague and poorly 
defined until the tumor had more or less 
silently grown to the point where severe 
vomiting from obstruction, or hemorrhage, 
or jaundice pointed dramatically to the un- 
derlying disease. 

Of the jejunal carcinomas (Table 8) the 
average grade was III, the average duration 
of symptoms before operation was 11 months, 
and the average survival afterward was 26 
months. Hence from a mortality standpoint 
these carcinomas were somewhat less deadly 
than those in the duodenum. Again the 
clinical symptomatology (Table 9) was diag- 
nostically inconclusive, with pain, weakness, 
vomiting, obstruction and constipation, and 
weight loss as common features; abdominal 
distension, anemia and a palpable mass were 
less frequently observed. Obstruction is more 
likely to occur with tumors of the jejunum 
and ileum; diarrhea of twelve months dura- 
tion was found in one instance. The site of 
pain, though usually vague, was confined to 
the right lower quadrant in two instances. 
In this series all jejunal carcinomas were 
found in the upper portion. 

Of the 14 ileal carcinomas (Table 8), the 
average grade was II, the average duration 


om 


TABLE 10 
LYMPHOSARCOMA OF ILEUM 


Symptoms Survival 
Before After 
Case Grade Surgery Surgery 
Location Number Tumor (Months) (Months) 
1 I 36 
Upper 2 Il 1 7 
Ileum ll 5 7 
Lower l 36 9 
Tleum 2 2 11 
3 Ill 3 72+- 
+ I 18 
5 IV 6 2 
6 Ill 11 
7 78 36+ 
8 Ill 1 
9 Ill 16 6 
10 II 1 
ll II 2 
12 Ill 15 4 
18 I 60 19 
Average m+ 18 11+ 


of symptoms before operation 15 months, and 
the average survival after operation 14 
months. The clinical picture (Table 9) again 
was obscure. Pain, weight loss, vomiting, ten- 
derness, anemia and obstruction were more 
commonly found; nausea, weakness, disten- 
sion and a palpable mass less so. Diarrhea 
occurred in 4 patients. 


There were 22 lymphosarcomas, one in the 
duodenum, 5 in the jejunum and 16 in the 
ileum. A detailed study of the largest group, 
the ileal lymphosarcomas, is included in table 
10. The average grade of these tumors was 
II, the average duration of symptoms before 
operation was 18 months and the average 
postoperative survival 11 months. The symp- 
tomatology of lymphosarcomas (Table 9) 
cannot be differentiated from that of adeno- 
carcinoma. Pain was, however, more likely 
to be peri-umbilical; diarrhea was more 
common, being present in 9 of the 16 cases. 

Four carcinoids were found in this series, 
one in the duodenum, one in the jejunum 
and 2 in the lower ileum. The duodenal 
carcinoid was found in a 65 year old man who 
came to operation for an obstructing duodenal 
ulcer and was found to have a duodenal 
carcinoid instead. In one of the 2 ileal carcin- 
oids, the tumor was found to have metasta- 
sized to the liver and mesentery. In none of 
the other 3 cases was there evidence of me- 
tastasis, and in none of the 4 was there clini- 
cal evidence of the functioning carcinoid 
syndrome. 
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Importance of the Roentgenogram 


If a small bowel tumor is suspected a 
roentgenogram, as a plain film of the ab- 
domen, to exclude obstruction is in order. If 
this is negative a small bowel roentgenogram 
itself should be sought. This gives the radi- 
ologist not only the opportunity to re-examine 
the esophagus and stomach but also to re- 
study the duodenum, especially in its second 
and third portions. In our clinic, fluoroscopy 
is done in the course of a small bowel roent- 
genogram every 30 minutes after the barium 
is given, so each portion of the bowel can 
be observed as it fills. Spot films of suspicious 
areas are made. An especially careful exami- 
nation and spot films are made of the termi- 
nal ileum. Much has been said of the value 
of insufflating barium through an intestinal 
tube in an attempt to localize the tumor, but 
we have found that this procedure has fallen 
short of what one would logically expect. In 
examination of the small bowel, because it 
is a long mobile organ, there is much chance 
for error from a radiologic standpoint, and 
hence the usually low percentage (25 per cent) 
of positive preoperative roentgenograms, as 
reported in most of the pertinent literature. 
In our experience, however, the results have 
been somewhat more gratifying. Of 34 x-ray 
studies of the small bowel, 22 were definitely 
suspicious of small bowel tumor. Of 8 plain 
films made of the abdomen, 6 suggested an 
obstructive process which subsequently proved 
to be tumor. 

It would seem therefore that small bowel 
obstruction should first be excluded by an 
early plain film of the abdomen. If this is 
negative a small bowel roentgenogram should 
be ordered. If the latter is normal tumor is 
not necessarily excluded, and exploratory 
laparotomy should then be done, provided 
the tumor’s presence is clinically supported 
otherwise. 

Surgical treatment usually consists of re- 
section with removal of regional lymph nodes 
and re-establishment of intestinal continuity. 
In the case of lymphosarcoma, roentgen 
therapy in conjunction with surgical extir- 
pation is the treatment of choice. 


Case Reports 


The following case reports with photo- 
graphs of gross specimens are presented to 
emphasize the various ways in which a small 
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bowel tumor may become clinically manifest. 
It should be remembered that usually the 
prodromal symptoms and signs are equivocal 
and poorly defined; the contradistinction, 
however, is that the tumor may be heralded 
dramatically by intussusception, obstruction, 
severe anemia, or jaundice. 


Case 1 illustrates a small bowel tumor presented by 
intussusception. The tumor was revealed at the second 
abdominal operation for recurring intussusception. 


Case 1. G. M. H., an 18 month old white boy, was 
admitted on February 25, 1948, because of a 3 month 
history of recurring “doubling-up,” cramping pain, 
abdominal distension, vomiting and fever. Examina- 
tion disclosed marked dehydration, abdominal disten- 
sion and an elongated mass in the right lower abdomi- 
nal quadrant. Plain film of abdomen showed loops of 
small bowel distended by gas and consistent with 
obstruction. At operation acute intussusception of the 
terminal ileum was found; this was reduced. The 
postoperative course was uneventful until the onset 
of loose stools, vomiting, and some distension two days 
prior to the second admission on May 2, 1948. Opera- 
tion disclosed intussusception of the ileum with about 
a foot of bowel intussuscepted upon itself. After re- 
duction a tumor was found at the head of the 
intussusception; the ileum was resected. The tumor 
was a Grade I pedunculated hemangio-endothelioma. 


Case 2 was heralded by obstruction. This tumor 
of the ileum was found to be adenocarcinoma, Grade 
II. 


Case 2. L. G. P., a 61 year old white man, was 
admitted on October 22, 1946, because of a 3 week 
history of nausea, vomiting, increasing size of the 
abdomen and diffuse abdominal pain. Examination 
disclosed the abdomen to be: tender, distended, tym- 
panitic, and with considerable borborygmi. Plain film 
of the abdomen disclosed dilated loops of small bowel. 


FIG. 1 


(Case 3) Adenocarcinoma, Grade III, from the wall of the 
ileum, presented as anemia. 
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FIG. 2 


(Case 4) Adenocarcinoma, Grade II, of the first duodenum 
presented as jaundice and found at autopsy. 


After intubation and relief of obstruction, operation 
was done. This revealed carcinomatous nodules (Grade 
II adenocarcinoma) along the entire mesentery of the 
small bowel, in addition to a partial obstruction by 
a tumor in the ileum 60 cm. above the ileocecal valve. 
There was complete obstruction of the ileum 25 cm. 
below this growth. An ileo-enterostomy was done for 
palliative purposes. 

Case 3 was masked by marked anemia. At opera- 
tion, adenocarcinoma, Grade I, of the sigmoid colon, 
and adenocarcinoma, Grade III, of the ileum were 
found. 


Case 3. C. F. R., a 39 year old woman, was ad- 
mitted to the Clinic with an 11 month history of 
weakness, vague abdominal pains and anemia, which 
required multiple whole blood transfusions. Every two 
or three months, a rather constant epigastric pain, 
accompanied by nausea and vomiting, would appear. 
The physical examination was remarkable chiefly for 
pallor, and tenderness to deep palpation in the right 
lower abdominal quadrant. Laboratory studies re- 
vealed a Hgb. of 40% (6.0 Gm.) with an erythrocyte 
count of 2,990,000. A complete roentgenographic gas- 
trointestinal series, including a small bowel roent- 
genogram, was negative other than for a single polyp 
found in the sigmoid colon. 

Abdominal exploration revealed a Grade I adeno- 
carcinoma in the sigmoid colon and a Grade III 
adenocarcinoma of the ileum with infiltration of the 
bowel wall (Fig. 1). Both tumors were resected with 
an uneventful postoperative course. Eighteen months 
later the patient was continuing to be in good health. 


Case 4, perhaps the most interesting of the illustra- 
tive case reports, was masqueraded by jaundice. At 
autopsy, adenocarcinoma, Grade II, of the first por- 
tion of the duodenum was found. 

Case 4. J. C. R., a 57 year old man, entered the 
Clinic on March 13, 1939, complaining of jaundice and 
loss of weight. The onset of symptoms dated back 
10 months; they were nonspecific until 9 months 
before admission, at which time gradually progressing 
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jaundice appeared, associated with epigastric pain. 
Over this period of time he developed, in addition to 
jaundice, steady weight loss, foamy clay-colored stools, 
and bright yellow urine. Very late in the course of 
his illness, ankle edema appeared. 

Physical findings revealed a deeply jaundiced in- 
dividual with a few dilated veins on the chest and 
abdominal walls, and a large right upper quadrant 
abdominal mass extending three inches below the 
liver, of rubbery nontender consistency, thought to be 
the gallbladder. There was a Grade II pitting edema 
of the ankles, but no other contributory physical 
findings at this examination. Laboratory studies re- 
vealed a Grade I albumin and positive urobilinogen. 
The feces were blood positive and urobilinogen nega- 
tive. The icterus index and fractional van den Bergh 
were consistent with profound obstructive jaundice. 
Other laboratory work, including chest x-ray, com- 
plete blood count, electrocardiogram, x-ray study of 
the stomach and plain film of the gallbladder, were 
negative. Abdominal exploration revealed a markedly 
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distended gallbladder, enlarged pancreas, but no evi- 
dence of gallstones. In spite of vigorous supportive 
therapy, the patient died one month postoperatively. 
Autopsy revealed a tumor of the first portion of the 
duodenum practically occluding branches of the com- 
mon bile duct (Fig. 2). Microscopic section revealed 
an adenocarcinoma Grade II of the first portion of 
the duodenum arising therefrom. 


Summary 


In summary, 81 cases of primary tumors 
of the small bowel, representing a clinical 
experience of 15 years, are presented. An anal- 
ysis of the incidence of tumor, both malig- 
nant and benign, in each portion of the small 
bowel is reported, along with the most com- 
mon signs and symptoms, histopathologic type 
and grade, as well as duration of preoperative 
symptoms and postoperative survival. 
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Calcification About the Hand and Wrist 


CHESTLEY L. YELTON, M.D.,t Fairfield, Ala., and 
LOVICK E. DICKEY, JR., M.D., Macon, Ga. 


The authors review symptomatic calcific deposits about the wrist and hand. 


They suggest methods of management. 


CALCIFICATION ABOUT THE HAND AND WRIST 
associated with acute pain is an entity of a 
pathologic lesion and symptom complex com- 
mon to any areas so involved. As such it has 
been the subject of several recent papers.1+ 
However, because of a lack of knowledge of 
the condition, errors in diagnosis often occur, 
and such terms as arthritis, tenosynovitis, cel- 
lulitis, fracture and ganglion are employed. 
Further, various writers frequently apply 
widely differing terms, such as periarthritis 
calcarea, peritendinitis calcarea, acute calcific 
bursitis, Duplay’s disease and calcific tendi- 
nitis. Treatment has been varied. Operative 
and nonoperative measures, including varied 
forms of heat, immobilization, medications 
and injections, have been championed. 

It is not the purpose of this paper to enter 
into a discussion regarding nomenclature. 
However, we do agree with Sandstrém® who 
said, “In my opinion we deal with a disease 
sui generis,” and with Copland and Michel® 
who stated, “(Peritendinitis calcarea) is a defi- 
nite disease entity possessing a typical clinical 
picture.” We were impressed with the schol- 
arly discussion of Holt and Odell? in their 
effort to establish the condition as an entity. 

We will present 109 examples of calcifica- 
tion in the hand and wrist in 107 patients 
gathered principally from the records of the 
Orthopaedic Department at the Lloyd Noland 
Hospital. These figures do not represent a 
numerical account of all cases seen, due to 
a common failure of hospitals to maintain a 
diagnostic cross-index on outpatients. We feel 
that probably one-fourth as many patients 
are seen with the syndrome but without de- 
monstrable calcification. There is a direct 
relationship between the diagnostic incidence 
of the condition and the awareness of its 
existence. 


+From the Lloyd Noland Hospital, Fairfield, Ala. 


We have been interested in reading papers 
on lesions about the wrist and hand and text- 
books on orthopedic disorders to learn how 
often no mention of this condition is made. 
This is of especial interest since we encounter 
it much more frequently than other well de- 
scribed lesions, such as tuberculosis of the 
wrist and hand, acute tenosynovitis, contrac- 
ture of the palmar fascia, avascular necrosis of 
the carpal bones and DeQuervain’s disease. 
By this presentation of cases we hope to draw 
attention to the disease and to offer a method 
of treatment which, while not new, has af- 
forded rapid relief and rehabilitation. Several 
sites of lesions not previously described have 
been found. Extensive involvement was seen 
in one patient, bilateral involvement in an- 
other, and one patient presented the largest 
area of calcification we have yet seen men- 
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FIG. 2 


tioned. In our series 66 patients were male 
and 41 were female. 


Case Material 


Case 1. R. W., a 43 year old laboratory technician, 
was seen on January 17, 1954, because of an acutely 
painful left wrist. She had noticed some swelling over 
the ulnar and volar side of her left wrist approxi- 
mately 4 weeks previously, but this had given her no 
symptoms until the evening of January 16. 

Examination revealed a swollen, erythematous area 
3 cm. in diameter overlying the pisiform; exquisite 


FIG. 3 
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tenderness was present. The patient would permit no 
motion of the wrist. Roentgenograms (Fig. 1) showed 
dense calcification on the volar surface of the wrist, 
immediately anterior to the pisiform, measuring 13 by 
4 by 3 mm. Relief was immediate after the injection 
of 1% procaine solution. The following day there was 
minimal residual tenderness; 48 hours later she was 
asymptomatic and demonstrated full range of motion 
of the left wrist. 


Case 2. G. L., a 53 year old white man, was seen on 
September 16, 1953, with pain and swelling of the dor- 
sum of the right hand of one day’s duration. There 
was no history of trauma, and the patient was afebrile. 

There was much tenderness at the base of the third 
metacarpal on the dorsum of the hand, and there was 
pain on all motions of the fingers. Roentgenograms 
(Fig. 2) showed a small, irregular area of calcification, 
measuring 2 by 4 mm., in the soft tissues of the dor- 
sum of the wrist, adjacent to the dorsal margin of the 
carpometacarpal articulation in the midcarpal region. 
One per cent procaine injected at the point of most 
acute tenderness afforded rapid relief. No further 
treatment was necessary. 

Case 3. I. M., a 38 year old white woman, was seen 
on August 10, 1953, because of pain in the left thumb, 
radiating up the radial aspect of the forearm, of 4 
days duration. 


There was point tenderness over the base of the 
first metacarpal laterally. Roentgenograms (Fig. 3) 
revealed a dense area of well-circumscribed, amorphous 
calcification, measuring 4 by 9 mm., adjacent to the 
anterolateral margin of the first carpometacarpal 
articulation. Relief was prompt and permanent after 
injecting the tender area with 1 per cent procaine. 


Case 4. S. P. A., a 64 year old white man, was ad- 
mitted to the Lloyd Noland Hospital on July 17, 1952, 
with pain, tenderness and swelling over the anterior 


FIG. 4 
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aspect of the left wrist of 5 days duration. There was FIG. 6 


no history of injury. 

There was maximal tenderness over the radial side 
of the anterior surface of the wrist, just proximal to 
the flexor crease. All motions of the wrist were very 
painful. Roentgenograms (Fig. 4) showed a fairly 
dense area of calcification on the volar surface of the 
wrist just beyond the distal end of the radius, measur- 
ing 3 by 5 mm. The wrist was splinted, a wet dressing 
applied and penicillin administered. Improvement 
was slow, but when discharged 6 days later, the patient 
was fairly comfortable. He was not seen after that 
time. 


Case 5. O. M., a 35 year old Negress, was first seen 
on April 25, 1952, because of a painful right wrist of 
2 days duration. 


There was tenderness on the lateral aspect of the 
wrist; the area was red and swollen. Roentgenograms 
(Fig. 5) showed calcification measuring 4 by 6 mm. on 
the radial aspect of the carpal navicular. Relief was 
immediate after injection of 1% procaine, and further 
treatment was unnecessary. 


She was next seen on June 14, 1953, with a painful, 
swollen left index finger of 2 days duration. Examina- 
tion revealed all the signs and symptoms of an acute 
flexor tenosynovitis with maximal tenderness over the 
metarcarpophalangeal joint. The patient was admitted 
to the Lloyd Noland Hospital for incision and drain- 
age. Operation was deferred, however, because the 
patient was afebrile and there was no history of any 
injury to the hand. The hand was immobilized in a 
bulky dressing and hot packs, and intensive antibiotic 
therapy instituted. There was little change in the 
patient’s condition 2 days later, and because of the 
history of a soft-tissue calcification in the opposite 
wrist, a roentgenogram was obtained. This revealed 
calcification, measuring 4 by 10 mm., at the palmar 
margin of the base of the proximal phalanx of the 
affected finger (Fig. 6). The diagnosis was now obvi- 
ous. The tender area was injected with procaine with 


FIG. 5 


FIG. 7 


such relief that the patient insisted on being dis- 
charged from the hospital that day. Serum calcium on 
the day of discharge was 10.7 mg., and phosphorus 4.4 
mg. per 100 cc.; the alkaline phosphatase was 1.15 
Bodansky units. 

This patient was later seen in January, 1954, with 
painful calcification about the shoulder. 

Case 6. F. W. B., a 43 year old white man, was re- 
ferred by a local physician on November 5, 1951, with 
a painful, swollen right hand of 36 hours duration. 
There was no history of trauma. The referring physi- 
cian had given an injection of penicillin. 
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FIG. 8 


Examination revealed an afebrile patient with a 
swollen, red and exquisitely tender area overlying the 
flexor surface of the third metacarpal head. Roent- 
genograms (Fig. 7) showed soft-tissue calcification, 
measuring 5 by 11 mm., over the palmar aspect of the 
third metacarpophalangeal joint. The digit was im- 
mobilized and local heat advised. The patient re- 
turned to the outpatient department 4 days later much 
improved. The splint was removed, and he was in- 


FIG. 9 
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structed to return for observation in 3 days. He did 
not return. 


Case 7. J. G., a 39 year old Negro, was admitted to 
the Lloyd Noland Hospital on September 3, 1951, with 
much pain and moderate swelling about the left wrist 
of 4 days duration. He had awakened with soreness in 
the wrist, which had become progressively worse. 
There had been no injury. Marked pain occurred 
upon any wrist motion. The temperature was 99.6°F. 
on admission. 


A glove cast was applied, a diagnosis of “arthritic 
process” was made and penicillin therapy begun. 
White blood count was 9,150 with 70% polymorpho- 
nuclear leukocytes. Roentgenograms revealed consider- 
able calcification about the volar and dorsal aspects of 
the carpus (Fig. 8). 

The patient remained in the hospital for 4 days and 
was comfortable at the time of discharge. At his first 
clinic visit 3 days later it was recorded that the patient 
was comfortable. One week later the cast was re- 
moved, and the wrist was described as “not painful,” 
although roentgenograms on that day showed essential- 
ly no change in the calcifications. The patient was 
given diathermy three times weekly and home physio- 
therapy was prescribed. The pain apparently recurred, 
for the patient was said, on October 1, to still have 
pain and limited wrist motion. He was allowed to 
return to work. Recent inquiry denied further 
difficulty. 


Case 8. L. H., a 38 year old Negress, was seen on 
July 6, 1951, with a history of having awakened 4 days 
before with pain in the region of the proximal inter- 
phalangeal joint of the left middle finger. The pain 
had gradually increased. 


The joint was slightly enlarged and very tender, but 
without local redness or increased heat. There was 
limited motion in the digit. Roentgenograms showed 
soft-tissue swelling about the proximal interphalangeal 
joint of the middle finger with soft calcification meas- 
uring 3 by 10 mm. on the volar and radial aspects 
adjacent to the joint (Fig. 9). Rest, heat and aspirin 
were advised. The patient was requested to return in 
three days, but no further visits are recorded. 


Case 9. R. M. W., a 37 year old white man, was seen 
on October 12, 1948, with pain in the left wrist of 3 
days duration, severe for the preceding 24 hours. There 
was a past history of “calcific bursitis” in the right 
shoulder which had required treatment some two and 
one-half years previously. 


Examination showed the patient kept the wrist 
strongly flexed; extension caused much pain. There 
was exquisite tenderness over the volar surface of the 
wrist in the region of the navicular. Roentgenograms 
(Fig. 10) showed calcification of the soft-parts measur- 
ing 3 by 8 mm., apparently over the flexor surface of 
the navicular. A plaster forearm and wrist splint was 
applied and four treatments of 150 roentgen units of 
X-ray were given on alternate days. Six days later it 
was recorded that the patient was much improved 
with no tenderness or pain on motion. 


Case 10. L. N., a 63 year old surgeon, was seen on 
April 20, 1944, because of an acutely painful left 
wrist. He had tripped outside a house at the foot of 
the steps the night before, and had fallen in such a 
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FIG. 10 


manner that the volar surface of the wrist was brought 
down against a stair-edge. When seen he was in much 
pain with a large amount of swelling about the wrist. 
He requested aspiration of what he considered to be a 
hematoma on the volar surface of the wrist. 


The area was infiltrated with procaine and aspira- 


FIG. 11 
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tion attempted, but no blood was obtained. Roent- 
genograms were made and revealed an extensive cal- 
cium deposit on the flexor surface of the forearm in 
the region of the distal radio-ulnar joint, measuring 
7 by 30 mm. (Fig. 11). Recovery was slow over a 
period of 7 to 10 days. No specific treatment was 
used. Roentgenograms taken over a period of the next 
one and one-half months showed gradual absorption 


of the deposit, still incomplete at the end of that 
time. 


Discussion 


The sites of calcification in the remaining 
97 cases were as follow: 66 were in various 
locations about the wrist; 17 were adjacent to 
the metacarpophalangeal joint; 15 were in the 
vicinity of an interphalangeal joint. 

It is generally accepted that extra-skeletal 
calcification usually develops at sites of tissue 
degeneration and necrosis. Many authors have 
felt that a general disorder was the etiologic 
agent in this disease. The frequency of mul- 
tiple sites of involvement tends to support this 
view. Gondos? observed calcification in more 
than one location in 4 of 8 reported cases of 
calcification about the wrist and hand, and in 
2 of those more than two areas were involved. 
In one of 5 cases reported by Milch and 
Green® a calcific deposit developed at the tri- 
ceps insertion. In 15 cases, Seidenstein* re- 
ported the development of acute bursitis of 
the shoulder in 3 cases of hand and wrist in- 
volvement, simultaneously or shortly after- 
ward. Cowan and Stone® reported calcifica- 
tion involving other joints in 4 of 11 cases of 
involvement of the wrist and elbow. Bos- 
worth!® reported bilateral calcium deposits 
about the shoulder joint in 46.4 per cent of 
138 individuals. Four of our cases presented 
multiple involvement. 


Sutro and Cohen" felt that the deposits 
may result from a general disorder, possibly 
metabolic, and suggested that the painful 
acute phase of calcification of tendinocapsular 
tissue is a complication and not part of the 
syndrome per se. They held that there was a 
likelihood that the deficiency of vitamin E 
may play a role in producing necrosis and 
subsequent calcification in soft tissue. 

DePalma!” suggested that the calcium de- 
posit may be a response to some focus of in- 
fection or allergy with an exciting cause of 
repeated trauma to the affected tissues. 

Holt and Odell? mention a phylogenetic 
susceptibility of certain tissues to calcifica- 
tion. Organisms have never been cultured 
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from the deposits, despite signs of inflamma- 
tion. Sandstrém,® as did Cooper,’ mentioned 
the similarity of the course of the disease to 
acute gout and suggested that roentgenograms 
be gotten in every suspected case of that dis- 
ease. However, urates have not been identi- 
fied in the deposited salts; in pathologic 
calcification, the calcium phosphates and car- 
bonates are said to be in the same proportion 
as in bone. 

Cowan and Stone® noticed that several of 
their patients were women past the meno- 
pause and felt that endocrine dysfunction 
may prove to be a factor in the development 
of the deposits. 

As Key" reported in his paper, the determi- 
nation of the calcium, phosphorus and alka- 
line phosphatase content in several patients 
revealed nothing abnormal, as was true in our 
case 5. 

We feel that in the main these deposits are 
secondary to degenerative changes in liga- 
ments and tendons at the site of wear and 
tear, or repeated trivial trauma with local cir- 
culatory damage causing calcium salts to be 
deposited in these areas. The mechanism 
which precipitates the acute symptoms re- 
mains obscure. Many writers speak of the de- 
velopment of an inflammatory process when 
the calcium salts come in contact with a bursa 
or tendon sheath. As explained below, we be- 
lieve that tension within the deposit plays a 
definite role. 

Granted that not infrequently painless cal- 
cific densities are seen about the shoulder, 
such are rather rare in the hand. Indeed, 
Seidensteint quotes Pomeranz, Roentgenolo- 
gist of the Hospital for Joint Diseases in New 
York City, as having no recollection of ever 
having seen an asymptomatic deposit about 
the wrist and hand. Two of our patients were 
asymptomatic, the deposit having been acci- 
dentally discovered while searching for for- 
eign bodies. Case 10 would seem to be an 
example of an asymptomatic deposit until 
activated by trauma, for certainly such a tre- 
mendous deposit did not develop overnight. 
One of us (C. L. Y.) had met this man daily 
for many years and had never known him to 
complain of the wrist previously. 

None of our patients were operated upon 
and so the precise locations of the deposits are 
unknown. The papers of Phalen,? Milch and 
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Green,’ Holt and Odell? and Key" enlighten 
us on this point as well as upon the micro- 
scopic appearance of the affected tissues. 

Key'* states that in locations other than the 
shoulder, the deposits are found in areolar 
tissue superficial to a tendon or ligament near 
its attachment to bone or in the musculoten- 
dinous origin of a muscle near bone. Others 
have inferred that the deposits were within 
the tendon itself. Cases are described with 
deposits in the joint capsule or collateral liga- 
ments. In one of Phalen’s* cases a distended 
bursa containing a loose osteocartilaginous 
body was evident beneath the tendon of the 
flexor carpi ulnaris. 


Holt and Odell™ never found deposits any- 
where except in broad flat tendons, or in liga- 
ments, or in ligamentous portions of joint 
capsules. The tendons had subjacent or adja- 
cent bursae or else overlay synovial capsules 
of joints. 


The usual pathologic findings can be sum- 
marized as hyaline degeneration of connec- 
tive tissue fibers with amorphous calcareous 
deposits. The microscopic picture is said to 
vary with the state of inflammation in the 
adjacent tissue. This tissue may be infiltrated 
with small and medium-sized round cells with 
a few foreign body giant cells. Cyst-like cavi- 
ties surrounded by a definite wall of chronic 
inflammatory tissue may be seen in chronic 
cases, while the acute cases may show a large 
number of polymorphonuclear leukocytes. 

Nearly all of the cases are seen because of 
acute pain, often severe and unrelieved by 
narcotics. Tenderness is usually well-localized 
and exquisite. Overlying erythema and swell- 
ing are frequent. There may be a low-grade 
fever, an elevated sedimentation rate and 
lymphangitis. Motion of nearby joints is near- 
ly always limited and painful. 


The diagnosis is established by roentgeno- 
grams. Often special views with the soft-tissue 
technic may be necessary to demonstrate the 
deposits, and as stated above, there is no 
doubt that there are cases without visible 
calcification. 


As with symptomatic calcifications else- 
where, the prognosis is good, and spontaneous 
recovery may occur within a week or ten days. 
Gondos? states that clinical improvement is 
generally accompanied by gradual absorption 
of the calcium deposit, though at a slower 
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rate. We feel the deposits themselves can 
hardly be blamed for the clinical manifesta- 
tions, and although gradual absorption is 
generally seen, we could not correlate this 
with subsidence of symptoms. 


Immobilization certainly is of benefit, but 
loes not usually give complete relief. Heat in 
its various forms supposedly increases the ab- 
sorption of the calcium salts. Roentgen ther- 
apy, advocated by many, was used in one of 
our cases; the result was satisfactory though 
not spectacular. 

We found it unnecessary to operate upon 
any of our cases. Seidenstein* also did not 
operate in his series of 15 cases. Nor do we 
often find operation necessary in deposits 
about the shoulder or elsewhere in the body. 

The first mention we found in the Ameri- 
can literature of the use of infiltration with 
local anesthesia for the treatment of this con- 
dlition was in a reference, in the excellent 
article on infiltration therapy by Lapidus, 
to the paper by Flint in 1913. In our hands 
this simple form of treatment combined with 
multiple “needlings” has usually given im- 
mediate relief, and rarely do we find it neces- 
sary to give more than one injection. We do 
not believe that aspiration of the deposits im- 
proves the results obtained with simple infil- 
tration and needling. Upon injecting deposits 
about the shoulder we sometimes see the 
plunger of the syringe forced backward on 
entering the deposit with the needle, and pain 
momentarily accentuated by forcing procaine 
into the area. We feel here, as in the hand 
and wrist, that while the immediate relief can 
be attributed to the action of the procaine, 
prolonged relief is due to release of tension 
within the area by the needling process. 
Accurate placement of the needle is a pre- 
requisite to good results with this method of 
treatment. 

Procaine infiltration permits continuous 
mobilization, shortens the period of disability 
associated with plaster splints or operation 
and, most important, as far as the patient is 
concerned, provides immediate and usually 
permanent relief. In fact, a perusal of our 
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cases indicates that those cases in which symp- 
toms were prolonged did not receive procaine 
injections. 

Howard, Pratt and Bunnell'® have reported 
the injection of compound F into the flexor 
carpi ulnaris tendon of a patient with a cal- 
careous deposit at that site. The patient was 
symptom-free in twelve hours. We have tried 
this in several of our more recent cases, using 
a few drops of the compound along with the 
procaine, and have had highly satisfactory 
results. 


Summary 


Pain associated with calcification about the 
wrist and hand is frequently misdiagnosed. 
One hundred and nine examples of this con- 
dition in 107 patients, 10 in detail, are pre- 
sented. The characteristic signs and symptoms 
are outlined. The diagnosis is established by 
roentgenograms, but instances occur without 
demonstrable calcification. Infiltration with 
procaine is a simple form of treatment which 
gives immediate and usually permanent relief. 
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Calcification of the Pisiform Bursae: 


Report ot IT'wo Cases 


BRUCE M. CAMERON, M.D., and F. 


‘THE PURPOSE OF THIS PAPER is to report two 
cases of calcification of the pisiform bursae. 
Although infrequently diagnosed, this is fairly 
common. If kept in mind, it is easily diag- 
nosed and can be successfully treated. 

Phalen! felt the calcification was either in 
the flexor carpi ulnaris tendon or pisiform 
bursae. Milch? thought that it was in the in- 
sertion of the tendon and that the patho- 
genesis was similar to calcification of the 
supraspinous tendon of the shoulder. None of 
his cases were operated upon. We excised the 
calcification in our patients and saw the cal- 
cium lying in the pisiform bursae, and not 
in the tendon of the flexor carpi ulnaris. 
Therefore, it is our belief that this is calcifica- 
tion, primarily of the pisiform bursae. 


FIG. 1 
SVX 


Calcification of the pisiform bursae. 
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McGEHEE, M.D., Houston, Tex. 


FIG. 2 


Calcification of the pisiform bursae. The oblique projection 
places this in relief. 


Case 1. Mrs. A. P., a 30 year old housewife, was 
first seen in November, 1955, complaining of pain 
over the pisiform area. For the preceding 6 months 
she had noted occasional pain and catches in the right 
wrist. This became severe 2 hours before admission. 

Examination was negative except for the right wrist 
which was held in flexion and ulnar deviation; at- 
tempts to extend actively and passively or to deviate 
the hand radially were painful. 

X-ray studies, including an oblique film of the wrist, 
showed calcification volar to the pisiform bone (Fig. 1). 

In the office under local anesthesia, using 1% Xylo- 
caine, an incision was made over the pisiform bone. 
There was no calcium in the tendon of the flexor 
carpi ulnaris tendon. However, calcium of a toothpaste 
viscosity was found superficial to the pisiform. It was 
evacuated, the wound was irrigated and closed in layers 
in the routine manner. 


The patient was immediately relieved of symptoms, 
and examination 5 months later revealed she had had 
no recurrence of pain. X-ray examinations at that 
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FIG. 3 FIG. 5 


Calcium still remaining in spite of adequate irrigation. 


time demonstrated that the calcification had been 
completely removed. The wrist was normal again 17 
months later. 

Case 2. M. D. B., a 36 year old musician, was first 
seen in November, 1955, complaining of severe pain of 
sudden onset located over the right pisiform area. He 
had been practicing clarinet scales which required that 
he stretch the little finger for a low note. The pain 
became rapidly worse and he consulted us 48 hours 
after its onset. 

Examination was negative except for the right hand 
which was held in a position of flexion and ulnar 
deviation. Attempts to actively extend, or to deviate 
the wrist radially were painful. There was marked 
point tenderness over the pisiform bone. No neuro- 
vascular changes were found. 


FIG. 4 


Photograph shows the calcium removed and the small in- 
cision required. 


\ 


The typical position of flexion and ulnar deviation of the 
wrist in the syndrome of calcification of the pisiform bursae. 


X-ray films showed calcification in the oblique pro- 
jection, volar to the pisiform bone, which was easily 
seen in the oblique of the “jumbo” films (Fig. 2). An 
x-ray film also demonstrated calcification of the supra- 
spinous tendons. 

The area was irrigated with saline and | cc. of 
hydrocortisone (25 mg. per cc.) was injected into the 
bursae. The following day he had relief from symp- 
toms. 

X-ray examination in March, 1956, (Fig. 3) 4 months 
later, showed the presence of the calcium. At that 
time he was asymptomatic and had a full range of 
painless motion. He remained asymptomatic for 13 
months, but on December 7, 1956, sustained a direct 
blow to the area followed by a recurrence of symptoms. 
On the following day the calcium was removed using 
the technic as in case 1 (Fig. 4). He has remained 
asymptomatic to the present time (5 months later). 


Summary 


Calcification of the pisiform bursae is a syn- 


FIG. 6 


Flexor Carpi 
ulnaris Tendon 


ulnar nepve 


Anatomy of the area involved. The ulnar nerve and vessels 
(not shown) are radial to the pisiform bone; the exposure 
should be ulnar to the pisiform. 
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drome consisting of pain in the pisiform area, 
usually of acute or subacute onset. The hand 
is held in ulnar deviation and flexion (Fig. 5). 
Attempts to extend the wrist, or to deviate it 
radially cause pain. There is point tenderness 
over the pisiform bone and x-ray films demon- 
strate calcification volar to the pisiform. 


Treatment consists of local excision which 
is simple, and can be done in any well 
equipped office. A satisfactory result is to be 
anticipated. One of our patients failed to re- 
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spond to conservative treatment. The ana- 
tomic landmark to be remembered is the pisi- 
form bone. The surgical attack should be 
from the ulnar side to avoid injury to the 
ulnar vessels or nerves, which are on the 
radial side of the pisiform (Fig. 6). 


5220 Travis Street 
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Serum Lactic Dehydrogenase (LDH) 
in Myocardial Infarction: 


EMERY C. MILLER, JR., M.D.,f Winston-Salem, N. C. 


The author describes his experiences with, and interpretation of this test 


in the presence of myocardial infarction. 


THE PRINCIPLE that damage to enzyme-rich 
tissues permits “leakage” of enzyme into the 
serum where elevated levels may be measured 
has been confirmed and generally accepted. 
Since Wroblewski and LaDue’s! observations 
supporting this idea were presented, serum 
enzyme studies in various disorders continue 
to attract considerable attention. Current in- 
terest centers mostly on the question of which 
enzyme to measure and on the specificity, or 
at least relative specificity, of certain enzymes 
in particular diseased states. There is evi- 
dence, for example, that aldolase may be the 
most accurate indicator of damage to skeletal 
muscle? and that serum glutamic pyruvic trans- 
aminase (S-GPT) may be the most helpful 
in hepatic parenchymal necrosis.’ An entirely 
new field in differential diagnosis has been 
opened up by serum enzyme studies and it 
seems possible that there may eventually be 
a relatively specific serum enzyme test for 
damage to a particular type of tissue. The 
purpose of this paper is to review our expe- 
rience with serum enzyme determination, es- 
pecially lactic dehydrogenase, in the diagnosis 
of myocardial infarction. 


Lactic dehydrogenase (LDH) is widely dis- 
tributed in such tissues as kidney, skeletal 
muscle, liver, heart, pancreas and spleen.* 
Lung contains relatively insignificant amounts 
of LDH, approximately a tenth as much as 
is contained in cardiac muscle. There are ap- 
preciable amounts of LDH in brain, but 
serum LDH values are not significantly al- 
tered by brain damage although levels in 
spinal fluid may be considerably increased. 


*Read before the Section on Medicine, Southern Medical 
Association, Fifty-First Annual Meeting, Miami Beach, Fla., 
November 11-14, 1957. 

+From the Department of Medicine, Bowman Gray School 
of Medicine, Winston-Salem, N. C. 


Materials and Methods 


Lactic dehydrogenase (LDH) is the enzyme 
that catalyzes the reversible reaction illus- 
trated in figure 1. The equilibrium of the 
reaction greatly favors lactate formation and 
therefore pyruvate and DPNH were used as 
the substrates by LaDue and by White.® Our 
technic follows in exact detail that outlined 
by White, but we find a considerably higher 
average normal value of 117 units as com- 
pared with his average normal value of 90 
units, and an upper limit of normal of 200 
units as compared with his upper limit of 
normal of 110 units. LDH was also deter- 
mined according to the method of Wacker 
and associates® using lactate and DPN as 
substrates and running the reaction from right 
to left. It is important to remember that one 
measures enzyme activity and not enzyme con- 
centration by either of these two technics. 
DPNH has an absorption peak at 340 milli- 
microns. The rate of the reaction is followed 
in a Beckman DU Spectrophotometer by ob- 
serving the changing optical density at 340. 
When one runs the reaction from left to right 
DPNH is oxidized to DPN and the optical 
density decreases. When the reaction is run 
from right to left optical density increases. 


FIG. 1 
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The unit of LDH activity is thus variously 
defined: by White as the change in optical 
density of 0.01 ml. of the unknown serum 
after incubation at 38°C. for 30 minutes, by 
Wroblewski and LaDue as a decrease in op- 
tical density of 0.001 per minute per ml. at 
wave length 340 and room temperature, fol- 
lowing the reaction for 3 to 5 minutes after 
sodium pyruvate is added as a substrate to 
the reaction mixture, and by Wacker and 
associates as an increase in optical density at 
340 millimicrons of 0.001 per minute per ml. 
of serum with readings every 30 seconds for 
3 minutes after addition of serum. This re- 
action is presumably carried out at room 
temperature although the temperature is not 
specified by the authors. 


The average normal value given by White 
is 90 units with the upper limit of normal 
at 110. LaDue’s serum LD activity ranged 
from 260 to 850 units with a mean activity 
of 470 units per ml. Wacker’s range is from 25 
to 100 units with a mean of 59 units, and our 
own average normal value using the method 
outlined by White is 117 units, with the 
upper limit of normal at 200 units. More 
than 500 LDH determinations have been 
done in this laboratory, using pyruvate and 
DPNH as substrates and running the reaction 
from left to right; approximately 100 LDH 
determinations have been done running the 
reaction in the reverse direction. LDH values, 
when the reaction is run from right to left, 
tend to be on the average 36 units lower 
than LDH on the same serum when the 
reaction is run from left to right. The dif- 
ference between the two levels is not in the 
quantity of enzyme present but is due to the 
different reaction rates. LDH run in both 
directions was read in a Beckman DU Spec- 
trophotometer, but when the reaction is run 
from right to left it can be followed in an 
instrument called a “Coenzometer’* which 
operates at a wave length of 350 millimicrons, 
quite close to the maximum absorption of 
DPNH at 340. LDH determinations using 
this instrument are quite comparable to LDH 
determinations using the Beckman, although 
they run slightly lower. Since this instrument 
is relatively inexpensive we believe that this 
adaption lends itself best to use as a routine 
office procedure or in smaller hospitals. 


In all patients with clear-cut clinical and 


*The Macalaster Bicknell Company, Cambridge, Mass. 
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electrocardiographic evidence of myocardial 
infarction serum glutamic oxaloacetic trans- 
aminase (S-GOT) was also measured accord- 
ing to Wroblewski and LaDue’s method.? 
Technically we find LDH determinations 
easier to perform than those for transaminase: 
First, because LDH is a one step reaction 
whereas transaminase is a coupled two step 
procedure and, secondly, because the S-GOT 
serum level reading tends to fall off quite 
sharply after the first 30 seconds, whereas the 
LDH serum level can be read accurately over 
a period of 3 minutes. Single readings before 
and after 30 minutes of incubation are tech- 
nically easier than spectrophotometric read- 
ings every 30 seconds. Our experience indi- 
cates that, on the basis of technical simplicity 
and reproducibility, running the reaction from 
left to right at 38°C. for 30 minutes (White) 
is slightly to be preferred to running the 
reaction from right to left for 3 minutes at 
room temperature (Wacker) in laboratories 
where a Beckman DU Spectrophotometer is 
available. However, as a procedure in the 
office or small hospital the right to left method 
using the coenzometer is entirely adequate 
and gives excellent and reproducible results. 
Both technically and clinically LDH deter- 
mined in any of these three ways is superior 
to S-GOT in the diagnosis of myocardial in- 
farction. 

Regardless of the technic by which serum 
LDH or S-GOT is determined, both of these 
procedures have two important practical 
handicaps that far outweigh any of the more 
obvious technical considerations of impor- 
tance in interpretation. It is of the utmost 
importance that hemolysis be avoided in ob- 
taining the blood sample upon which the 
LDH determination is to be made. Whole 
blood hemolysates are on the average approxi- 
mately 100 times more active than the serum 
of the corresponding venous blood samples.* 
We believe the rather wide range of values 
between our average normal value and our 
upper limit of normal represents in large 
part minute degrees of hemolysis so small as 
to be inapparent; all samples showing any 
obvious pink tinge are discarded and no at- 
tempt is made to determine LDH on such 
samples. The second consideration of impor- 
tance in LDH interpretation is how soon 
after the onset of infarction the sample is 


drawn. In figure 2 is illustrated a typical- 
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FIG. 2 days, or at the most a week after the acute 
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curve of the serial changes in LDH in a 
patient with acute anterior myocardial in- 
farction superimposed upon our range of nor- 
mal values. LDH may begin to rise as early 
as 10 hours after the acute event, but sig- 
nificant elevations are not ordinarily obtained 
until approximately 24 to 36 hours after the 
acute infarction. Maximal levels are seen at 
the first, second or third day. Elevated serum 
levels of lactic dehydrogenase usually persist 
for approximately ten days after an acute 
attack and may be elevated for two weeks. 
This offers an extremely important diagnostic 
advantage of LDH over S-GOT which is com- 
monly back to normal levels in four to five 


FIG. 3 
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Maximum LDH levels in 24 patients 
with myccardial infarction. 


DU Spectrophotometer per 0.01 ml. of serum 
after incubation of the reaction mixture at 
38°C. for 30 minutes. The average normal 
value is 117 units with the range of normal 
from 60 to 200 units. The values in the 
24 patients with infarction are presented 
graphically in figure 3. The range in patients 
with clear-cut clinical infarction is from 177 
to 802 units. With the exception of the single 
determination with a value of 177 units, all 
patients with infarction show levels well above 
the upper limit of normal, more than three 
times the normal value and approximately 
twice the upper limit of normal. The sample 
having an LDH value of 177 units was ob- 
tained ten hours after the acute infarction in 
this patient and unfortunately was not re- 
peated at a later time. 


Seventeen of the 24 patients had both clear- 
cut clinical pictures and obvious electrocardio- 
graphic evidence of myocardial infarction. 
Of particular interest are the 7 patients with 
a Clinical diagnosis of myocardial infarction 
who lacked classical electrocardiographic evi- 
dences. Table 1 records the LDH levels and 
electrocardiographic findings of this group. 
It will be noted that abnormal electrocardio- 
grams were obtained in all 7 patients, the 
abnormalities including evidence of old in- 
farction but without evidence of an acute 
event, bundle branch block, and nonspecific 
“ischemic” T wave changes suggestive of 
coronary heart disease. Of particular interest 
is the patient who showed extremely marked 
ST segment elevation in the anterior leads 
but failed to develop Q waves on serial 
tracings. Patient M. B. presented with severe 
substernal pain and shock,—the tendency to 
hypotension persisting over a period of five 
days to death despite the use of norepi- 
nephrine. The electrocardiogram revealed 
evidence of an old posterior myocardial in- 
farction but nothing suggestive of an acute 
event. We could document from previous 
electrocardiograms that this infarction was six 
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TABLE 1 


LDH IN PATIENTS WITH CLINICAL INFARCTION 
AND EQUIVOCAL ECG CHANGES 


Patient LDH ECG 

M.B. 247 Old posterior infarction 

jJ.w. 494 Inverted T-1, T-AVL 

E.K. 246 Posterior myocardial ischemia 

A.J. 446 Marked ¢ ST, inverted T's 
Anterior leads—-no Q waves 

C.M. 247 RBBB 

H.-P. 264 Left heart “‘strain,”’ A.F. 

R.D. 241 Inverted T’s ant.—no Q waves 


years old. At autopsy the heart revealed a 
large old apical and diaphragmatic infarction 
and a fresh massive anterior myocardial in- 
farction. It would appear that one of the 
chief advantages of LDH determinations is 
in the diagnosis of infarction in this group 
of patients whose electrocardiograms fail to 
show characteristic acute changes, or in whom 
acute changes are obscured by the presence 
of electrocardiographic evidence of past 
damage. 

Four other patients with electrocardio- 
graphic evidence of old infarction and acute 
substernal pain showed elevations of LDH 
which probably represent myocardial infarc- 
tion, although the clinical evidence for this 
diagnosis is equivocal. One of these had had 
a definite myocardial infarction three weeks 
prior to admission, and was then admitted 
and held five days in the hospital because 
of an episode of recurrent severe substernal 
pain. Another was a patient with known myo- 
cardial infarction approximately one year 
prior to admission and continued electro- 
cardiographic evidence of old myocardial in- 
farction who, some eight months prior to ad- 
mission, had gone into congestive failure 
which responded well to the usual measures; 
he was readmitted because of sudden, severe 
congestive failure appearing in the course of 
24 hours and associated with some anginal 
discomfort readily relieved by a single injec- 
tion of morphine. Failure was extremely se- 
vere and intractable to therapy for a period 
of approximately three weeks, but he gradu- 
ally improved and was eventually returned 
to his previous state of cardiac compensation 
on salt restriction and maintenance digitalis 
therapy. It is suspected that this episode of 
severe, sudden congestive failure represented 
a second myocardial infarction. LDH was 355 
units. 
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The third patient in this group had had 
a clear-cut clinical infarction with classical 
electrocardiographic findings three weeks 
prior to his admission, at which time it was 
found that a modest elevation of LDH still 
persisted. The fourth patient was admitted 
through the Emergency Room with recurrent 
severe substernal pain requiring heavy nar- 
cotic sedation, having had five years prior to 
admission a posterior myocardial infarction 
and one year prior to this admission an an- 
terior myocardial infarction. After four days 
of observation he was discharged home on 
bed rest and clinically was considered to have 
had a severe episode of coronary insufficiency 
without infarction, but the modest elevation 
of LDH perhaps suggests that a small amount 
of myocardial necrosis did occur. 


Discussion 


Wroblewski® has pointed out that LDH is 
increased in generalized carcinomatosis and 
lymphomatosis, leukemia, hepatic parenchy- 
mal necrosis and disease of skeletal muscle; 
our experience confirms this. LDH and the 
clinical diagnosis is given in table 2 for each 
patient with an LDH over 200 units. 

Patient C. B. displayed marked ST segment 
depression and diphasic T waves in the pos- 
terior leads; his electrocardiogram was inter- 
preted as indicating subendocardial ischemia 
and possibly subendocardial infarction. The 
clinical course and chest x-ray findings were 
characteristic of pulmonary infarction al- 
though the infarcted area was small as judged 
by shadow on the film. It is possible that a 
small pulmonary embolus and pulmonary in- 
farction, with subsequent severe hypotension 
for most of an afternoon, in a middle-aged 


TABLE 2 


‘DIAGNOSIS IN PATIENTS WITH LDH > 200 UNITS 


Patient LDH Diagnosis 

L.D. 205 Drug reaction with eosinophilia 

C.B. 244 Pulmonary infarction ? subendocardial in- 
farction 

R.S. 237 Lymphocytic leukemia 

P.W. 230 RHD with M.S. + M.I. ? active carditis 

S.A. 230 Malignancy ? superficial migrating throm- 
bophlebitis 

J.H. 330 Gastric carcinoma with generalized abdomi- 
nal metastases 

WF. $23 Erythema multiforme bullosum (Stevens- 
Johnson disease) 

L.M. 227 Portal cirrhosis with ascites 

RP. 370 Ca. pancreas—liver metastases 

LW. 392 Portal cirrhosis 
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patient with coronary artery disease led to Acknowledgment 


subendocardial infarction. Seven other pa- 
tients with definite evidence of pulmonary 
infarction clinically and by chest x-ray study 
had normal LDH values. In 5 of these 7 
patients the transaminase value was between 
100 and 150 units, which is above our upper 
limit of normal of 80 units and in a range 
encountered in small myocardial infarction 
or in large myocardial infarction when the 
sample is obtained three to five days after the 
acute event. This experience indicates that 
LDH is far less likely to be elevated in pul- 
monary infarction than is SGOT. This, ob- 
viously, is an advantage of great importance 
in the differential diagnosis of myocardial 
infarction. 

Although LDH is fairly consistently ele- 
vated in severe hepatic disease, we have not 
found it particularly helpful in the differen- 
tial diagnosis of hepatic disease. It has been 
suggested that LDH is a rather nonspecific 
indicator of value in following a patient with 
leukemia.’ Our experience with serial deter- 
minations in 2 patients indicates a general 
correlation between LDH values and the 
clinical severity of the leukemia. 


Summary and Conclusions 


Serum enzyme determinations are of some 
value in the diagnosis of myocardial infarc- 
tion, and are of particular value in those 
patients in whom electrocardiographic changes 
are nonspecific or are obscured by evidence 
of older myocardial damage. 


LDH is superior to S-GOT in the diagnosis 
of myocardial infarction because: (1) tech- 
nical simplicity; (2) greater diagnostic ac- 
curacy, particularly in the differential diag- 
nosis of myocardial versus pulmonary infarc- 
tion; and (3) persistence of abnormal serum 
levels for approximately ten days after the 
acute event as compared to four days for 
S-GOT. 


The test is a nonspecific indicator of dam- 
age to enzyme-rich tissue and may be elevated 
in other disorders in which tissue damage 
is an important feature. Most of the other 
diseases in which elevated LDH values are 
obtained, however, are clinically not readily 
confused with myocardial infarction. Signifi- 
cant elevation of serum LDH is diagnostic 
of myocardial infarction in the presence of 
an appropriate clinical picture. 


The technical assistance of Miss Bryan Bowman 
is gratefully acknowledged. 
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Discussion (Abstract) 


Dr. George F. Schmitt, Miami, Fla. A little girl, 
when asked her opinion of a book about penguins, 
replied: “This book teaches me more about penguins 
than I care to know.” 


After I had read a few articles about lactic de- 
hydrogenase, I thought that I was in the same pre- 
dicament as the little girl. However, continued perusal 
of the literature has convinced me, as it should you, 
after listening to Dr. Miller’s presentation, that this 
is an advance of which we should be aware. 

All of us are familiar with the “problem” cardiac 
patients who give a good history for myocardial in- 
farction, but whose electrocardiogram does not con- 
tribute to the diagnosis. Here the enzymic tests may 
be convincing. Further, as progress is made in this 
field, the diagnosis of other disorders yielding to 
enzymic studies may be made more specific. For ex- 
ample,—with an aging population, certain patients 
develop behavior patterns that make the clinician 
suspicious of cerebral thrombosis. The LDH test, per- 
formed on spinal fluid, may aid in deciding whether 
such an accident has occurred. While heart and liver 
LDH do the same thing in the reaction, it is probable 
that they are not identical. By injecting the tissue- 
specific LDH into animals, the antigenic protein may 
cause the production of specific antibodies. These 
antibodies could then be used in vitro for the more 
exact diagnosis of cardiac and hepatic disease. 


The glutamic oxaloacetic transaminase (GOT) test 
is not difficult, but is very time consuming. Any 
simplification is welcome to the clinical pathologist. 
Certianly, the LDH reaction is a step in the right 
direction. 


504 SOUTHERN MEDICAL JOURNAL 


It is only fair to point out certain advantages of 
both the GOT and LDH reactions. The advantages 
of the latter are: (1) the activity remains elevated 
for one to three days longer than the GOT test; 
(2) the activity is only slightly affected by hepatic 
cell injury; and (3) the test is simpler to perform. 
GOT is superior to LDH as follows: (1) the values 
are not affected by hemolysis, slight hemolysis pro- 
ducing great increases in LDH activity; and (2) trans- 
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aminase is more stable than LDH when stored in 
serum. 


Hospitals should provide facilities for both these 
important enzymic tests, so that GOT could be 
confirmatory to LDH and for the diagnosis of liver 
cell injury. 

Again, as advances are made by researchers like 
Dr. Miller, enzymic tests will become much more 
helpful to us practicing clinicians. 
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Public Health Reinforces the Care of 


the Older Patient: 


S. D. POMRINSE, M.D.,t Washington, D. C. 


That care of the aged is one of the major problems facing the medical profession is a fact 
without doubt. Public health agencies have a large contribution to make in this area. 


THAT CHRONIC ILLNEss and health problems of 
the aging are of major concern to the com- 
munity is apparent to all engaged in meeting 
the health needs of the public. The com- 
munity at large can no longer remain de- 
tached or uninterested, since too many are in- 
volved directly or indirectly in meeting the 
costs of long-term illness and in trying to 
obtain comprehensive care for the aged and 
victims of chronic illness. Certainly, the 
private physician and public health worker 
are particularly aware of the mounting con- 
cern and tremendous needs, since each day 
they are confronted with more and more re- 
quests for services and facilities for this seg- 
ment of the population. 


The magnitude of the problems of chronic 
illness in an aging population, in terms of 
human suffering, in physical and mental dis- 
abilities, in man days lost from production, 
and in public and private expenditures, is 
too well known to warrant recounting at this 
time. But I do wish to say that we can ex- 
pect an increase in the numbers in the ranks 
of the chronically ill and in the volume of 
health problems of older persons as the life- 
line of the individual continues to be ex- 
tended. Although old age and chronic illness 
are not synonymous, we have to face the fact 
that 40% of the long-term disability in our 
country today is among those 65 years and 
older. 


To deal with the complexities of chronic 
illness and the varied needs of the older 
patient a whole new concept of medical care 
is developing. This is the concept of total 


*Read before the Section on Public Health, Southern Medical 
Association, Fifty-First Annual Meeting, Miami Beach, Fla., 
November 11-14, 1957. 

+Chief, Health of the Aged, Chronic Disease Program, Di- 
vision of Special Health Services, Bureau of State Services, 
Public Health Service, U. S. Department of Health, Education, 
and Welfare, Washington, D. C 


medical care which involves treatment of the 
patient with all the knowledge and art at the 
disposal of the physician, together with the 
use of the applicable community resources, 
with the goal of restoration of the individual 
to maximum possible functional capacity as a 
member of the community.? 


In addition to definitive medical care, the 
chronically ill and older patient may need 
services for the emotional, economic, and 
social rehabilitative aspects of his condition. 
Obviously, no single group, let alone a single 
individual, can possibly cope with all these 
diversified needs. The practicing physician 
who is responsible for diagnosis and medical 
supervision must be able to call upon a 
variety of professional skills and supporting 
community resources, if he is to assure maxi- 
mum improvement in his patient. The private 
physician may need to enlist the services of 
the public health nurse, nutritionist, physical 
therapist, medical social worker, welfare 
worker and others, and he may need special 
facilities to help take care of his patient. 
If we attack chronic illness and the health 
problems of the aging with the same vigor 
and with the same degree of cooperation be- 
tween private practice and community 
services which proved so effective in com- 
batting communicable diseases, we certainly 
should be equally successful. 


The private physician is turning to those 
groups within the community who are 
knowledgeable in the ways of organizing com- 
munity-wide programs to help initiate and 
stimulate activities which will provide facili- 
ties and services to complement his care of 
the patient. State and local health depart- 
ments are becoming increasingly aware of 
their responsibility in this area. 


Certainly, the public health agency, as a 


| 
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member of the community team, is in a posi- 
tion to give leadership through the initiation 
of cooperative community planning in launch- 
ing preventive, curative, and _ restorative 
chronic disease programs and in developing 
health programs for the older segment of the 
population.” 

What is now being done in communities to 
develop programs and resources to reinforce 
the private practitioner in management of 
his patients? Although we do not find any 
really comprehensive, community-wide pro- 
grams in operation, aimed specifically at 
chronic disease, programs emerging in various 
parts of the country appear to emphasize the 
following: (1) Stimulate referral of patients 
for early diagnosis by health education 
methods and by specific disease case-finding 
technics to private physicians; (2) provision 
of common denominator services for the 
care of chronically ill patients (restorative 
services, organized home care, nursing home 
care); and (3) promotion of optimum health 
among individuals in the older age groups by 
the development of services related to health. 

Early Diagnosis 

The development of technics for the detec- 
tion of disease in its early stages is a pre- 
requisite to an effective attack on chronic 
disease. To prevent the progress of chronic 
illness, the search for early signs in seemingly 
healthy individuals is of fundamental im- 
portance. Opportunities for case finding exist 
wherever health examinations are made, but 
the private physician is hampered by not 
being able to examine a patient until he 
presents himself for examination. Health edu- 
cation programs developed and sponsored by 
health departments have aided measurably in 
helping the public understand the importance 
of early diagnosis before the appearance of 
clinical disease and to motivate individuals 
to seek periodic health examinations. Such 
campaigns can assist private practitioners by 
assuring earlier opportunities to detect disease 
before disabilities have resulted. 


Community-sponsored case-finding projects 
for specific diseases involve the referral of 
individuals who are suspected of having the 
disease to private physicians for diagnosis 
and appropriate treatment. This cooperative 
relationship is familiar in the case of tubercu- 
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losis and is becoming more so in cancer, dia- 
betes, and glaucoma programs. 

Mass case-finding programs often utilize 
screening tests to disclose incipient disease in 
apparently well individuals. A single test 
(blood sugar for diabetes, tonometric test for 
glaucoma) or a battery of tests (multiple 
screening) are employed in a number of 
screening programs sponsored by state and 
local health departments.’ At the present time 
about 50 screening programs for detection of 
diabetes are being carried out in 23 states. 
During the past 6 years these screening pro- 
grams have covered almost 1 million persons 
and have discovered thousands of previously 
unknown cases of diabetes. 

In Lancaster, Massachusetts, a ““well-oldster” 
conference has been in operation for a year. 
Sponsored jointly by the Worcester District 
Medical Society and the Nashoba Health 
Council, the project, based on the tested 
principle of the well-baby clinic, provides 
complete examinations without cost to ap- 
parently well persons aged 65 and over. Those 
who are found to require additional diag- 
nostic services and treatment are referred to 
their private physician. 

The Santa Cruz Health Department in 
California has organized a clinic which pro- 
vides a complete physical and laboratory ex- 
amination for all new recipients of old age 
assistance.* Patients who require medical 
services are referred to private physicians on 
a fee-for-service arrangement. Although it is 
too early to state definitely, it appears that 
this arrangement will lead to a reduction in 
the costs of care, such as in nursing homes and 
hospitals. 


In Albany, New York, a similar project has 
recently been launched. A new group of old- 
age recipients will receive complete health 
examinations annually, in addition to routine 
medical care, to determine to what extent 
the practice of preventive medicine will re- 
duce the amount of disability resulting from 
chronic illness in those 65 years and older. 
All those with abnormal findings will be 
referred for diagnosis and treatment. 


Projects such as these clearly complement 
and reinforce rather than compete with the 
efforts of practicing physicians in a com- 
munity. 
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Common Denominator Services 


Medical management of patients with 
chronic diseases often requires varying com- 
binations of other supporting or “common 
denominator” services. Such services generally 
include organized home-care services, restor- 
ative services for those who may not have 
a vocational goal, nursing-home care, visiting- 
nurse care, homemaker service, and dietary 
service. Any one or a combination of these 
may influence considerably the prospect of 
attaining the therapeutic goals set by the 
physician. 

Organized Home-care. In those communi- 
ties where organized home-care programs 
exist, a patient who no longer requires the 
medical and nursing care services available 
in a hospital may be discharged to his home. 
Here, through coordinated efforts, compre- 
hensive care services directed by a physician 
can be provided.® 

The Commission of Chronic Illness* sug- 
gests that “most long-term patients can best 
be cared for at home during much of their 
illness and prefer care in that setting under 
supervision of their personal physicians.” It 
concludes that “home-care programs organized 
to provide auxiliary services to the private 
physician offer the most effective method yet 
devised for bringing to long-term patients at 
home and to their families the coordinated 
services required.” Obviously much remains 
to be accomplished in the development of 
such programs. 

The success of home-care programs in 
Philadelphia and Detroit in which the private 
physician retains full control of his patient 
and orders various services at home as much 
as he does in a hospital proves the validity of 
the Commission’s statement. 

Restorative Services. No comprehensive 
health services for the aged can be complete 
without attention to restorative care. We are 
learning that persons receiving restorative 
services stay only half as long in hospitals as 
those patients with comparable handicaps 
stayed before restorative services were insti- 
tuted. Yet in many communities rehabilita- 
tion services for older people are lacking. 
Restorative medicine benefits not only the 
patient but the community and the patient’s 
family as well. The family has its nursing 
and financial responsibilities reduced if the 
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patient becomes even partially self-sufficient. 
Provision of services to help restore the 
chronically ill and disabled patient to the 
highest degree of self-care possible can greatly 
relieve the problem of over-crowding of hos- 
pitals and nursing homes. 

The New York State Department of Health 
is sponsoring a statewide survey to determine 
the need for restorative services of patients in 
public nursing homes. Those patients who 
are found to have some potential for restora- 
tion to self-care are transferred to the Re- 
habilitation Hospital which the State Health 
Department operates at West Haverstraw, 
New York. Plans are being made to develop 
regional rehabilitation hospitals to provide 
restorative services in more conveniently 
located facilities throughout the State. 

Nursing Homes. These offer an environ- 
ment for patient care which is intermediate 
to that of the hospital and the patient’s home. 
We find that about 90% of the patients in 
privately owned nursing homes are 65 years 
of age and older, the average age being 80 
years. The quality of facilities and the level 
of care provided in these homes vary consider- 
ably. Since health departments in 43 states 
have the responsibility for licensure of these 
homes, consultative services by these agencies 
will do much to upgrade the level of patient 
care.* 


Homemaker Service. Many older people 
are able to stay out of institutions and to 
maintain independent living as a result of 
assistance with housekeeping tasks by trained 
people. Such assistance may range from once- 
a-week heavy cleaning service to a full-time, 
live-in homemaker for extended periods. 


Promotion of Optimal Health 


Health departments traditionally have re- 
garded the promotion of optimum health as 
a major program objective. Programs of 
health education are oriented to help the 
public develop desirable health habits, to 
understand and seek immunization against 
communicable disease, to participate in tu- 
berculosis, diabetes, and cancer case-finding 
projects. The skills and technics® of health 
education can find a significant outlet in 
work with the aging. Education must not 
only arouse popular and community interest 
but must succeed in motivating older people 
to do things for themselves. Health depart- 
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ments can serve as catalysts in organizing and 
involving the participation of individuals 
and community groups in the continuing 
campaign against disease and disability. This 
is of particular importance in the area of the 
health-related services. 


Good housing, recreation centers,® adult 
education programs all can contribute to the 
well-being of our senior citizens and can add 
meaningfulness to the extended existence 
medical science has provided. Central referral 
services for the chronically ill which enable 
a specialized agency to concentrate on find- 
ing the appropriate community resource for 
a particular patient will do much to assist 
the older patient and his family. Case-work 
counseling, closely related with this service, 
helps the oldster adjust to realities and at the 
same time permits him to discuss his emo- 
tional problems with a sympathetic listener. 


Summary 


In all of these activities, it is not implied 
that only the health department can start and 
administer such services. Many are going on 
in private agencies, in welfare departments, 
and in departments of education. Many have 
been started by informed citizen groups and 
fraternal and church organizations. The 
health department, however, experienced in 
organizing and developing programs as well 
as being a potential source of professional 
and financial assistance is in a unique posi- 
tion to inaugurate and help support com- 
munity-wide health programs. Clearly, all 
groups within the community—public health, 
medical societies, private practitioners, and 
other professional and community groups— 
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should participate in planning and developing 
proposals for action. None of the goals set 
forth can be achieved if any group acts inde- 
pendently. Maximum coordination of activi- 
ties is possible only when all hands are joined 
in common effort. 

The private physician can look to the 
health officer for assistance in motivating the 
community to plan for and develop programs 
to provide needed services and facilities to 
augment the private physician in the care of 
his patients. 

The health officer, in turn, can expect that 
the private physician will offer his patients 
a high quality of medical care based on the 
traditional physician-patient relationship and 
avail himself of the supporting resources of 
the community. 

The benefits that will accrue to man will 
increase as the potential of this mutually sup- 
porting partnership becomes more widely 
understood. 
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Control of Emotional Tension 


in Dermatoses* 


RAYMOND C. V. ROBINSON, M.D., and 
HARRY M. ROBINSON, JR., M.D.,t Baltimore, Md. 


The emotional factor looms large in many of the dermatoses. Logically the authors 
have attempted an evaluation of sedative and ataractic drugs in 


the control of these skin conditions. 


MANY PHYSICIANS BELIEVE that emotional fac- 
tors and organic physiologic functions are as 
interdependent as one organic system on an- 
other.1:2 The skin, being the largest organ in 
the body, frequently reflects changes in emo- 
tional reactions by producing or aggravating 
dermatoses such as atopic dermatitis, lichen 
planus, urticaria, eczema, neurodermatitis, 
pruritus ani, pruritus vulvae, seborrheic der- 
matitis and psoriasis. Altering the emotional 
status of patients by drugs has proved to be 
valuable complementary therapy in these con- 
ditions.3> 

Until recently, only sedative drugs were 
available as aids in practical psychotherapy. 
Although patients were frequently benefited, 
adverse reactions, including skin eruptions 
and mental depression, were encountered. In 
1955, we studied the effect of a new drug 
which produced a feeling of tranquility. Since 
then similar drugs have been investigated and 
patients have been observed for periods of 
time which have allowed adequate conclu- 
sions. 


This paper summarizes these results and 
discusses the relative merits of the drugs 
studied. 

The Study 


Method of Study. A total of 2,087 patients 
were included in the study. Sources of patient 
material were our private practices and the 
outpatient department of the University Hos- 
pital. No attempt was made to separate race 
or sex, and none of the patients were under 


*Read before the Section on Dermatology and Syphilology, 
Southern Medical Association, Fifty-First Annual Meeting, 
Miami Beach, Fla., November 11-14, 1957. 

+From the Division of Dermatology, Department of Medi- 
cine, University of Maryland School of Medicine and Univer- 
sity Hospital, Baltimore, Md. 
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fifteen years of age. Patients considered to be 
psychotic were referred to psychiatrists. Seda- 
tives, sedative-stimulant mixtures, derivatives 
of Rauwolfia serpentina, and ataractic drugs 
or tranquilizers were studied. During the 
course of evaluation of several of these drugs, 
patients were given alternate courses of active 
drug therapy and placebo capsules or tablets 
of the same color and size. 


Patients were observed frequently for pe- 
riods of 8 weeks to two years. This permitted 
the formation of conclusions in the group of 
reactors to placebos. 


Early in the course of the study it became 
apparent that results would have no statistical 
value without a control series. One hundred 
private patients who had received only local 
or x-ray therapy for the same group of condi- 
tions were selected for observation. 

Drugs Used. During the past decade several 
thousand patients have received various seda- 
tives while under treatment. The charts of 
500 patients were reviewed in order to com- 
pare the results obtained with newer drugs. 
These sedatives included phenobarbital, Buti- 
sol sodium, Delvinal sodium, Nembutal, 
Bromural, Sedamyl, and Placidyl, and repre- 
sent only a fraction of the commercially avail- 
able sedatives, but are typical of this group of 
drugs. 

Two hundred and fifty patients were given 
mixtures of various sedatives (barbituric acid 
derivatives or Sedamyl), with dextro-ampheta- 
mine. Obese patients were told to take the 
medication one-half to three-quarters of an 
hour before meals if they so desired. 

Derivatives of Rauwolfia serpentina, includ- 
ing Moderil, Raudixin, Rau-Sed, Reserpoid, 
Serpasil, and Harmony] were given to a total 
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TABLE 1 


GOOD THERAPEUTIC RESULTS IN 100 PATIENTS WHOSE TREATMENT REGIMENS DID NOT INCLUDE DRUG 
THERAPY FOR EMOTIONS 


Number of 
Patients 
Atopic dermatitis 26 
Lichen planus 4 
Urticaria 4 
Eczema 24 
Neurodermatitis 12 
Pruritus ani 6 
Pruritus vulvae 5 
Seborrheic dermatitis 13 
Psoriasis 6 


Local Therapy 


Local and X-ray Other Methods (diet, 


Only Therapy injections, etc.) 
12 10 4 
4 
4 
10 8 6 
4 8 
2 4 
4 ! 
13 
4 2 


of 600 patients. Ataractic drugs or tranqui- 
lizers were prescribed for 637 patients. These 
drugs included Thorazine (100 patients), 
Atarax (300 patients), Compazine (20 pa- 
tients), meprobamate (150 patients), Marsilid 
(20 patients) and Trimeprazine (47 patients). 


Interpretation of Study 


Control Group. A review of the results 
obtained by treatment regimens used on this 
group of 100 patients (Table 1) indicated that 
drug control of emotions is not essential in 
the therapy of these conditions. 

Most of the conditions listed in table 1 are 
subject to spontaneous remissions and exacer- 
bations. Therefore, the evaluation of any 
treatment method is difficult. There is little 
doubt that roentgen therapy, while not essen- 
tial, is an effective adjunct to treatment in 
some conditions, affording more rapid relief 
of subjective and objective symptoms when 
used judiciously. 

In large urban communities, patients with 
chronic dermatoses frequently consult several 
dermatologists before finding the one who 
gives him the desired relief. The “magic 
treatment” bestowed by this dermatologist 
may be essentially the same as that prescribed 


by his predecessors, the difference being the 
better rapport established between doctor and 
patient. This may afford the same release of 
emotional tension as drug administration. 

Sedatives. All members of this group of 
drugs act as depressants of the central nervous 
system, differing chiefly in the rapidity and 
duration of action. It is unwise to prescribe 
large amounts in the presence of suicidal ten- 
dency. In small doses, however, sedatives are 
useful in releasing emotional tension. Com- 
paratively low cost to patients adds to the 
value of the sedative drugs (Table 2). 


Of the sedatives in common use today 
chloral, the bromides, the barbiturates and 
the open-chain ureides are the most common- 
ly encountered. Soft gelatin capsules of 
chloral hydrate are available only in a hyp- 
notic dose and the solution has a disagreeable 
taste. For these reasons it is not a good diur- 
nal sedative although its use is not con- 
demned. 

Most practitioners are familiar with the 
acneform and granulomatous forms of bro- 
mide eruption. A more serious side reaction 
is the confusion which may occur when rela- 
tively small doses of bromides are given to 
elderly or mentally unstable patients. This 


TABLE 2 


GOOD THERAPEUTIC RESULTS IN 500 PATIENTS WHOSE TREATMENT REGIMENS INCLUDED SEDATIVES TO 
RELEASE EMOTIONAL TENSION 


Number of Subjective Relief Adverse 

Drug Patients by Drug Reaction Comment 
Barbituric Quick-acting barbiturates 

acid 300 240 3 preferable to 

derivatives phenobarbital 

Chloral 10 2 3 Too somnifacient 
Bromides 20 10 2 Too reactive 
Bromural 70 55 None Good diurnal sedative 
Sedamyl 30 25 2 Good diurnal sedative 
Placidyl 70 55 None Good diurnal sedative 
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may develop in normal patients after several 
weeks of this medication. Bromides are not as 
effective or as safe as other forms of sedation. 


Through the efforts of the tabloid press 
and sensationalist lay writers, the barbituric 
acid derivatives have gained an unsavory repu- 
tation. In reviewing the files of patients who 
have taken barbiturates for diurnal sedation, 
no instance of habit formation was found in 
instances where small doses have been taken 
for as long as a year. The drug was stopped 
in each case when the dermatitis involuted. 

Barbiturates other than phenobarbital are 
preferable because of the rapidity with which 
the action begins and the short duration of 
the effect. Some patients react in a paradoxi- 
cal manner becoming irritable or hyperexcit- 
able when barbiturates are taken. 

Barbituric acid derivatives, in doses approx- 
imating one-sixth to one-eighth the magnitude 
of the soporific dose, given three to four times 
daily, offer good diurnal sedation. 

The open-chain ureides include Carbromal 
and Bromural. The former was not used in 
this study, but Bromural was found to be an 
effective sedative. It is not habit-forming and 
is well tolerated, although it is somewhat 
more somnifacient in the commercial size tab- 
let than is desired. Placidyl and Sedamyl are 
useful diurnal sedatives. 


Careful questioning of patients who took 
sedative drugs indicates that in proper dosage 
and given when indicated, each of this group 
of drugs has the effect of calming the patient 
and reducing subjective symptoms to an ap- 
preciable degree. Sedative-stimulant mixtures 
combine a sedative with a pharmacologic an- 
tagonist to offset the soporific effect. They 
are available in fractional doses to be given 
several times daily or in dosage forms which 
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offer prolonged absorption over periods of 
twelve hours or longer. 

These drugs were found to be of greatest 
value in patients who tend to be depressed or 
show signs of anxiety. Because of the anorexi- 
genic quality, they are useful also in patients 
whose tendency to “nibble” is an expression 
of neurosis. 


Rauwolfia derivatives. While the main 
therapeutic use of the rauwolfia derivatives is 
hypotensive, they are widely prescribed as 
tranquilizers, their greatest value being in re- 
ducing anxiety. In the series of patients under 
observation in this study, annoying side ef- 
fects, including nasal congestion and the more 
serious reaction of profound depression have 
been encountered in 5 per cent of the patients 
treated. 

The rauwolfia derivatives are as useful in 
reducing anxiety as any of the drugs tested, 
but the side effects made them unsuitable for 
use in patients with dermatoses. 

Tranquilizers or ataractic drugs. The re- 
cent development of this group of drugs 
whose main therapeutic result is to produce a 
sense of well-being, but which act on different 
areas in the central nervous system, has 
opened a new approach to the relief of emo- 
tional tension. Since these drugs apparently 
differ in their mode of action, each will be 
reviewed separately (Table 3). 

Chlorpromazine hydrochloride (Thorazine) 
was given to 100 patients. This drug has a 
complex pharmacologic action affecting both 
the central and autonomic nervous systems, 
the cardiovascular system, and the skeletal 
muscular system. It has been used to control 
nausea and vomiting. It relieves certain neu- 
rotic conditions and psychiatric states and in- 


TABLE 3 


PATIENTS HAVING GOOD THERAPEUTIC RESULTS AND WHOSE TREATMENT REGIMENS INCLUDED CONTROL 
OF EMOTIONS WITH ATARACTIC (TRANQUILIZING) DRUGS 


Number of 

Drug Patients 
Hydroxyzine 300 
(Atarax) 
Chlorpromazine 100 
(Thorazine) 
Compazine 20 
Meprobamate 150 
(Equanil) 
(Miltown) 
Marsilid 20 
Trimeprazine 47 


Subjective Relief 


Serious Adverse 


by Drug Reactions Evaluation 
250 None Excellent 
80 None Excellent 
10 None Good 

130 None Excellent 

5 None Insufficient 

observations 
40 None Excellent 
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duces sedation. Chlorpromazine occasionally 
causes urticaria and infrequently causes jaun- 
dice, apparently regardless of the size of dose 
used. The dose range varies from 5 to 1,000 
mg. three to four times daily. Its greatest use 
is in the treatment of psychoses. Thorazine 
has limited usefulness in the field of derma- 
tology. 

Hydroxyzine hydrochloride (Atarax) has no 
significant effect on true psychoses, but has a 
definite calming effect on the emotionally 
tense individual or the person suffering from 
anxiety. It is administered in the form of 
tablets of 10 to 25 mg. size three or four times 
daily. 

Reactions encountered were dryness of the 
throat and, occasionally, urticaria. No serious 
adverse effects occurred in the 300 patients 
observed. Frequently initial drowsiness was 
observed for the first few days, but this usual- 
ly subsided while drug administration was 
continued. Occasionally drowsiness was per- 
sistent. Atarax is an excellent form of tran- 
quilizing medication. 

Meprobamate (Equanil or Miltown) is de- 
scribed as an interneuronal blocking agent 
with pronounced muscle-relaxing properties. 
In animals the compound produces a rever- 
sible paralysis of voluntary muscles without 
significant effect on the autonomic nervous 
system. The original dosage form was a 400 
mg. scored tablet. After approximately 30 pa- 
tients had been treated, it was found that the 
dose could be lowered without affecting the 
tranquilizing action appreciably; therefore, 
about one-half the patients received 200 mg. 
four times daily. The drug is now commercial- 
ly available in 200 mg. tablets as well as in 
the larger dose tablet. Three patients in 
this series developed scarlatiniform eruptions 
which involuted quickly following withdrawal 
of the drug. An occasional patient complained 
that the muscular relaxation was annoying. In 
general, the drug was well tolerated and was 
effective in reducing emotional tension. 

Compazine. Each of 20 patients who were 
treated with Compazine had previously re- 
ceived hydroxyzine or meprobamate. Only 10 
felt that this drug compared favorably with 
other medications. 

Marsilid. Marsilid is a drug which was first 
used in the treatment of tuberculosis, where 
it was found that after several months, pa- 
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tients frequently developed a sense of eupho- 
ria. None of the 20 patients have been treated 
with this medication by us for a period long 
enough to form conclusions. The drug should 
be given when no other forms of medications 
are used, to avoid paradoxical reactions. Re- 
ports from other investigators indicate special 
uses for Marsilid. 

Trimeprazine. Not yet commercially avail- 
able, this drug has been given to 47 patients. 
No serious side effects were noted but the 
tranquilizing effect was considered excellent. 


Summary and Conclusion 


Nineteen hundred and eighty-seven patients 
with atopic dermatitis, lichen planus, urti- 
caria, eczema, neurodermatitis, pruritus ani, 
pruritus vulvae, seborrheic dermatitis and 
psoriasis have been treated with various drugs 
in an effort to lessen or control emotional 
tension. 


One hundred patients who had previously 
been treated with only local or x-ray therapy 
for similar conditions were studied as a con- 
trol group. 

Sedative drugs in small doses are effective 
in controlling emotional tension. The seda- 
tive-stimulant drugs are effective in controll- 
ing mild depression states. The derivatives of 
Rauwolfia serpentina are effective in controll- 
ing anxiety states, but may produce profound 
depression and are not recommended for rou- 
tine use by the dermatologist. The ataractic 
drugs are effective in controlling emotional 
tension and anxiety. They may occasionally 
produce mild depression but no serious un- 
toward reactions were noted in this study. 


Hydroxyzine and meprobamate were con- 
sidered most useful, while chlorpromazine was 
not recommended for general usage by the 
dermatologist because of its greater indication 
in psychotic states, where it should be admin- 
istered under the care of a psychiatrist. 
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Discussion (Abstract) 


Dr. W. T. Watkins, Jr., Newport News, Va. The 
Drs. Robinson have in this very complete and studious 
work accomplished a great deal in leading us out of 
the fog of advertising claims, and even previously re- 
ported clinical studies surrounding the use of drugs in 
controlling the emotional aspects of skin diseases. It 
is particularly refreshing to note that despite the va- 
riety of individual preparations tested the series in ail 
cases, except (chloral, bromides, Compazine and Mar- 
silid) are large enough to be statistically significant, 
and even more important, controls are available to 
substantiate the evidence. There are indeed too few 
studies in the literature which stand up under both 
of these tests. 


Even though it is realized that the conditions stud- 
ied are capricious both with regard to objective as 
well as subjective behavior, it would seem that these 
patients were followed over a sufficiently long enough 
period of time to make the conclusions drawn valid. 
Even though the methods used in this study have 
been criticized in the past, I am still a firm believer 
in the old adage, “the proof of the pudding is in the 
eating.” All things considered, I know of no better 
approach to the final evaluation of drugs than this. 

The fact that in some cases the drugs used only 
produce a subjective improvement and not an objective 
improvement in the patient is not good ground for 
criticism. It should be remembered that a physician’s 
first duty to his patient is to relieve suffering. Dr. 
Thomas Murrell, Sr., of Richmond, Virginia, stressed 
this point last year at this same meeting, pointing out 
that we should never decline to treat a patient because 
we do not know a “cure.” These drugs are at least 
helpful in managing the suffering of chronic and diffi- 
cult dermatoses, and therefore are worth something. 

Dr. Robinson touched on several points which de- 
serve emphasis. He mentioned that the sedative type 
drugs were still useful and that the problem of habit 
formation had been overemphasized. I should like to 
enter a plea that we not forget these still very useful 
and inexpensive drugs in the face of an overwhelming 
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onrush of new so-called tranquilizers. Habit formation 
is not a problem with the sedative drugs. We have all 
seen patients with convulsive disorders withdrawn 
from such medication without difficulty even after 
long periods of therapy. 

I would certainly agree that the rauwolfia deriva- 
tives are undesirable drugs in dermatology with partic- 
ular regard to their ability to occasionally produce 
profound depression. 

Dr. Robinson did not mention, but I am sure is 
aware of the additional undesirable effect of chlor- 
promazine hydrochloride in producing light sensitivity 
in occasional subjects. 

Dr. Ashton Welsh and Dr. Mitchell Ede reported 
recently on the use of another drug used to relieve 
emotional tension in dermatoses, namely benactyzine 
hydrochloride, an anticholinergic agent marketed under 
the name Suavatil. It was pointed out, and I agree 
completely, that this preparation has extremely un- 
desirable side effects making it useless in dermatology. 

I should like to comment briefly on the use of 
Trimeprazine mentioned by Dr. Robinson and should 
like to invite further comment. I have used the drug 
in a wide variety of itching dermatoses in about 50 
patients and my results are somewhat disappointing in 
general, and not at all in agreement with Dr. Robin- 
son’s or those reported recently by Drs. J. L. Callaway 
and Sidney Olansky in the North Carolina Medical 
Journal. 

I should like to make one last point, and Dr. Robin- 
son touched upon this early in his paper,—namely the 
“magic treatment” of establishing good rapport be- 
tween the doctor and the patient. Too often in mod- 
ern dermatologic office practice the patient literally 
does not get a chance to sit down, and much less, to 
tell the doctor his troubles. Let us not substitute pills 
for good family doctor type of psychotherapy which 
can also relieve some of the emotional tension in 
dermatoses. 


In closing I should like to compliment the Drs. Rob- 


inson on their thorough investigation into this 
problem. 
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The Future of Proctology as a 


Specialty: 
J. WADE HARRIS, M.D., Houston, Tex. 


PRocTOLOGY is not a new specialty, even in 
comparison with other specialties. The first 
medical man of this country to limit his prac- 
tice to this field was Dr. Joseph M. Matthews. 
Upon his return from London, in 1878, he 
announced that he was limiting his work to 
proctology. Most of the rectal work done at 
that time was by irregular practitioners of 
medicine and by charlatans; the medical pro- 
fession had very few men who were interested 
in rectal work, and they were poorly trained 
for it. There were no hospitals in this country 
where rectal diseases were taught to the ex- 
tent that training was available. Dr. Mat- 
thews’ training was received in London where 
special attention was given to this phase of 
medical instruction. 

In 1899, the American Proctologic Society 
was founded. There were 13 charter members, 
which indicated that since the year 1878 there 
had been an increased interest in diseases of 
the rectum and colon. The Graduate School 
of Medicine of the University of Pennsylvania 
gave a two and three year course in proctol- 
ogy, beginning in 1921. In 1929, Dr. Buie, of 
the Mayo Clinic, gave a three and four year 
course. The University of Pennsylvania and 
the University of Minnesota were the first 
schools to provide acceptable training for this 
specialty. Down through the years proctology 
has been taught along with general surgery in 
many schools. In many medical schools today 
proctology is not taught as a specialty, nor is 
proctology taught by proctologists, instruction 
in the subject being given by teachers of gen- 
eral surgery. In many instances teaching rela- 
tive to this portion of the body is relegated to 
a point far below the standard which should 
be considered necessary in the training of our 
surgeons of tomorrow. 

The establishment of a Board of Proctology 
has been long, hard and trying. Much credit 
is due to the many members of our specialty 


*Chairman’s Address, read before the Section on Proctology, 
Southern Medical Association, Fifty-First Annual Meeting, 
Miami Beach, Fla., November 11-14, 1957. 


who spent many days and much of their own 
resources for the establishment of the Board, 
and then for an independent Board, so that it 
would not be a stepchild of the American 
Board of Surgery, as had been the case for- 
merly. The members of the original commit- 
tee seeking a Board of Proctology were, Dr. D. 
McKenney, Dr. Curtis Rosser, Dr. Louis 
Hirschman and Dr. Louis Buie. Finally, a 
certifying board was granted to the proctolo- 
gists, but only after having qualified for, and 
been passed by the American Board of Sur- 
gery, could the applicant be examined by the 
American Board of Proctology. 

Since the work of the original committee to 
establish a Board, many members of the Amer- 
ican Proctologic Society have spent a great 
deal of time at much sacrifice, in finally ob- 
taining an independent Board. This was 
granted in 1949 when it was recognized as an 
independent Board by the Advisory Board of 
Medical Specialties, the American Council of 
Medical Education and Hospitals, and the 
American Medical Association. This was a 
great step in the advancement of proctology, 
since it placed the Board in the proper hands, 
so that candidates might be examined by proc- 
tologists rather than by general surgeons, 
which is only right. 

To those who teach in medical schools or 
in the larger medical centers, certification by 
the American Board is very important. Hos- 
pital promotions and recognition are influ- 
enced by certification; and I feel that in the 
future this will be even more evident. The 
establishment of the American Board of Proc- 
tology naturally provided the opportunity for 
improving the facilities which are necessary to 
qualify for examination. In 1950, there were 
ten approved residencies in proctology. 

Some who qualify for Board examination 
have had adequate surgical training without 
formal training in proctology. They have 
served a preceptorship under a preceptor who 
has been approved by the Board; however, a 
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preceptorship is never as acceptable as formal 
training. 

The following are the requirements neces- 
sary to qualify for examination, as given in 
1954: 

(1) He should have completed two years of 
approved general surgical residency and two 
years of approved proctologic residency, or 
(2) three years of approved general surgical 
residency and two years of approved procto- 
logic preceptorship, or (3) two years of ap- 
proved general surgical residency and three 
years of approved proctologic preceptorship. 

For some of the men here today, Board cer- 
tification may not be necessary in their local- 
ity, nor may it be possible for some to take 
the training necessary to qualify. The quality 
of work many of these men are doing is just 
as high as that being done by men who are 
certified. Since 1955 only one type of certifica- 
tion has been available, namely for those who 
have qualified in diseases of the rectum and 
colon. Those who have qualified in anorectal 
surgery can no longer be examined and certi- 
fied. The number of cases in major rectal or 
colon work is small in comparison with the 
number of anorectal cases. Therefore, it is 
not practical or feasible for those in the 
smaller areas of population to take extended 
training in colon work, since the opportuni- 
ties are so limited. 

The practice of proctology is a limited 
specialty. With proper and adequate surgery 
the recurrence rate of surgical conditions is 
very low, in comparison to some of the other 
specialties, such as urology, gynecology, nose 
and throat surgery, and others. These and 
other specialties have a large volume of medi- 
cal problems for treatment and operation. 
Our medical problems are treated by the in- 
ternist or gastroenterologist. The volume of 
practice in most of the other specialties far 
exceeds that in proctology. Much of the proc- 
tologic surgery and diagnosis is done by gen- 
eral practitioners, general surgeons, gynecolo- 
gists, and others. This is also true of other 
types of surgery done by this group and other 
specialists, as is to be expected and is accept- 
able. The limitation of the specialty of proc- 
tology is illustrated by some figures of my own 
based upon the number of patients seen by 
specialists within a given community. The 
proctologist draws his practice from 60,000 to 
100,000 individuals, a gynecologist’s practice 


comes from approximately 10,000 individuals, 
and surgery by the average surgeon comes from 
10,000 to 15,000 individuals. As you can see, 
if these estimates approach any accuracy, proc- 
tology is much more limited than are the 
other specialties. 

Proctology has come a long way since the 
establishment of the American Proctologic 
Society, in 1899. Many of the schools and 
medical educators have recognized that those 
who have been sufficiently interested to be- 
come specially trained have advanced this 
field of surgery. Furthermore, it has been 
realized that those who are specially trained 
are better able to pass to interns and residents 
a better training in this field. Thus, the sur- 
geons of tomorrow will have much better 
training in this specialty. Proctologists realize 
that the challenges which present themselves 
daily are just as great as in any other field of 
medicine. In 1954, in his address before the 
American Proctologic Society, Dr. Alton Ochs- 
ner stated, “For many years we have appreci- 
ated the value of proctology as a subspecialty 
of surgery. Because of this condition, we en- 
courage the establishment of a Division of 
Proctology in the Department of Surgery at 
Tulane University, and in the Ochsner Clinic, 
and are convinced that this was an extremely 
constructive move.” 

This has been true in many of the clinics 
in the country, though in many of the larger 
clinics the anorectal diagnosis and surgery 
have been done by the Proctological Service, 
and the major work has been done by the 
General Surgical Section. I feel this trend will 
change as more and more doctors are trained 
in colon work, as well as in anorectal surgery. 


It has been asked times,—“why 
should there be proctologists? Could not this 
work be done by general surgeons or others?” 
If it could, it would be done well by many, 
but not without good training in this field. 
Why shouldn’t gynecologic surgery be done by 
general surgeons? Why shouldn't prostatic 
surgery be done by general surgeons? The 
answer is,—this work is done in many instan- 
ces by general surgeons, and is well done. 
However, we in medicine who observe special- 
ists realize that if one has spent years of train- 
ing in a special field, the caliber of his diag- 
nostic acumen and surgical skill will naturally 
far exceed that of one who occasionally does 
this type of work. It is true that in some of 


bie 

: 

> 

) 

> 


516 SOUTHERN MEDICAL JOURNAL 


the larger clinics or medical schools where 
there are many doctors working up the cases, 
a surgeon may be a skillful technician in many 
fields, but in solo practice this is not true. 

It has always been of great interest to me 
why more doctors are not interested in proc- 
tology. I have taken it upon myself to ask as 
many as possible about this. Many to whom 
I have talked are just not interested in that 
field of medicine. Several were interested but 
felt the term of training was too long, and 
that if they were going to spend years in train- 
ing, general surgery would be their choice. 
They felt they could do proctologic surgery 
along with general surgery, not realizing, how- 
ever, that with special training in this field 
they could do much better work. Some of 
the interns whom I have questioned in this 
regard felt proctologic training required so 
much time that they had to choose other 
specialties which require less time for train- 
ing. The age of the intern and resident is 
greater now than in former years. Time is a 
factor, since most of them have to begin prac- 
tice as soon as possible to support a family. 
They believe that proctology is a very limited 
field, which it is, but they do not recognize 
the need for proctologists today. More and 
more of the interns I have questioned intend 
to enter the practice of medicine after one 
year of internship. Certainly it is not the lack 
of centers for formal training that accounts 
for the failure of young men to enter proc- 
tology, since it is difficult to fill the residen- 
cies now available. Only by interesting the 
young doctor in proctology, having him take 
the formal training available to him for quali- 
fication, will our ranks be replaced (the doc- 
tors of yesterday cannot go on forever), and 
replacements are absolutely necessary. 

The future of proctology depends upon us, 
and if we do not do something to advance it, 
the specialty will shrink. Many of the older 
men in our specialty who have fought these 
battles for years and are becoming tired, feel 
that the impetus for contribution and ad- 
vancement should be in the hands of the 
younger doctors. By teaching, writing and re- 
search only can we prove to others of the med- 
ical profession that we are as progressive as 
the other specialties. Only thus will the pro- 
fession realize that the work done by those 
specially trained is superior to that done by 
those who are generally trained in this field. 
The specially trained proctologist can, by the 
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caliber of his work in diagnosis and results of 
treatment, effectively prove the need for spe- 
cial training in this field. 

Through the efforts of Dr. Curtis Rosser of 
Dallas, a Section of Proctology was established 
by the Southern Medical Association in 1937. 
There are many regional Proctologic Societies 
which indicates that more and more doctors 
are becoming interested in this field. Thus, 
they exchange ideas and information, as well 
as interest others in this field of medicine. 
The International College of Surgeons has a 
Section on Proctology. The American College 
of Surgeons does not have such a section. 
However, I was interested in a report from 
one of the residents upon the meeting in 
Atlantic City this year. He was impressed by 
the number of proctologic subjects discussed 
at this meeting. 

Probably the continual assault upon, and 
belittling of proctology will continue, especial- 
ly at many medical schools. We are small in 
numbers, but I feel with more and more well- 
trained doctors in this field, our acceptance 
will be more or less a matter of fact. Much of 
the reason for our difficulty in receiving at- 
tention in the training centers is not alto- 
gether due to the resistance of the general 
surgeons. It is partly due to our own fault, 
since we have not had well-trained men to 
prove that their work is superior. Another 
reason proctology has not received its due at- 
tention is the failure of many of us to teach. 
Only by teaching can we go forward. 

Our obstacles do not seem as great as they 
were 10 or 15 years ago. We have gained much 
recognition among our fellow doctors, and it 
is up to us to keep up and go forward. If we 
will each give some of our time toward the 
teaching of proctology to residents, interns 
and others who are interested, I am sure it 
will be of great help. By teaching and en- 
couragement there will be some who will 
choose to enter the field of proctology to help 
fill the great shortage of trained men. 

We have our Board; we have recognition 
in most of the large medical schools; residency 
training is available; we have the respect of 
doctors in other specialties who realize the 
value of special training,—so how can the fu- 
ture of proctology be anything but bright? We 
cannot fail to go forward if we continue to 
show the effort and sacrifices of the many 
proctologists who have preceded us. 


Surgical ‘Treatment of Congenital 


Thoracic Lesions* 


W. RALPH DEATON, JR., M.D.,t Greensboro, N. C. 


The advances in thoracic surgery have permitted an attack in early infancy upon certain congenital 
lesions which often are rapidly fatal or lead to crippling disease in later years. 


THE FIELD OF THORACIC SURGERY has expanded 
tremendously in the last 15 to 20 years, 
spurred on by advances in diagnosis, anes- 
thesia, surgical technic, fluid balance, and 
postoperative care. Thus, many of the con- 
genital lesions that formerly doomed a pa- 
tient to a life of invalidism, or to an early 
death, can now be alleviated or cured by 
surgery. Indeed, the field of thoracic surgery 
has expanded to the point that there is prac- 
tically a sub-specialty in cardiovascular sur- 
gery, with its inherent problem of correcting 
vascular and/or cardiac lesions without pro- 
longed interruption of the circulation. 


In this paper the diagnosis and surgical 
correction of some of the congenital deformi- 
ties of the thoracic wall, lung, mediastinum 
and esophagus are discussed. Several of the 
lesions to be discussed are quite rare, others 
fairly common. All can be cured by surgery. 


Atresia of the Esophagus 


Atresia of the esophagus, with or without 
tracheo-esophageal fistula, is an awesome en- 
tity. Without treatment death ensues. The 
first successful treatment of such a case oc- 
curred in 1939 when, independently and with- 
out knowledge of the other’s activities, Leven! 
and Ladd? each corrected such a lesion with 
multiple surgical procedures, consisting of 
ligating the fistula, constructing a cervical 
esophagostomy and an abdominal gastrostomy, 
and later construction of an antethorax 
esophagus. Two years later Haight® achieved 
what all thoracic surgeons had been striving 
for,—a one-stage restoration of esophageal 
continuity. Today this lesion is being at- 
tacked successfully with a very acceptable 
morbidity and mortality rate when the diag- 


*These cases were presented in exhibit form at the Fiftieth 
Annual Meeting of Southern Medical Association, Washington, 
D. C., November 12-15, 1956. 

+From the Surgical Service, Moses H. Cone Memorial Hos- 
pital, Greensboro, N. C 


nosis is made early. Unfortunately, delay in 
establishing the diagnosis allows aspiration 
pneumonia to occur, after which the infant's 
condition rapidly deteriorates, and the mor- 
tality rate rises sharply. 


Case 1. A full term female infant was born spon- 
taneously after a normal pregnancy; she seemed normal 
at birth. Fourteen hours later, when allowed to take 
5% glucose from a bottle, she immediately strangled, 
regurgitated, and had irregular breathing for several 
minutes. The suspected tracheo-esophageal fistula was 
confirmed by x-ray (Fig. 1, A). 

At operation, begun approximately 18 hours after 
birth, a right transpleural approach was used through 
the bed of the fourth rib. The fistula was identified 
and divided, and the tracheal opening closed. The 
upper blind pouch of the esophagus was opened and a 
rubber catheter passed from above through both seg- 
ments of the esophagus into the stomach. An esophago- 
esophageal anastomosis was constructed, using one 
layer of interrupted silk sutures. The mediastinal 
pleura was left open with a small intrapleural catheter 
placed for drainage. 

Fluid balance was maintained with intravenous 
fluids until the 8th postoperative day, when a lipiodal 
swallow showed an adequate esophageal lumen without 
stricture or leakage. Water was then permitted by 
mouth and the diet was rapidly increased to that 
normally taken by a newborn infant. She was dis- 
charged on the 12th postoperative day. A spot x-ray 


FIG. 1 


(A) Preoperative film shows blind upper esophageal pouch 
following lipiodol instillation. Air in stomach proves ex- 
istence of a tracheoesophageal fistula. (B) Postoperative spot 
film of barium swallow shows adequate esophageal lumen. 
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film of a barium swallow at age 5 months was inter- 
preted to show an “adequate esophageal lumen, with 
nothing to indicate previous esophageal surgery” (Fig. 
1, B). 

Comment. This baby was in excellent con- 
dition at the time of operation. She had not 
begun to lose weight from dehydration nor 
had the lungs been damaged by the aspiration 
of saliva, and possibly milk, as invariably oc- 
curs with a delay in diagnosis. 


Esophageal Web 


Another congenital lesion of the esophagus 
is web formation. If the web is complete diag- 
nosis is easy because of the complete obstruc- 
tion manifested by inability to swallow. How- 
ever, in the usual case the web is perforated, 
allowing fluid to pass without difficulty, while 
solids cause dysphagia, or even obstruction. 
This lesion in its incomplete form has come 
into prominence during the past few years, 
with the realization that it is frequently im- 
possible to demonstrate the web on a routine 
barium swallow. This occurs because the web 
is quite thin, and cannot be outlined if there 
is barium both above and below it. Naturally, 
one is reluctant to suggest esophagoscopy if 
the barium swallow appears completely nor- 
mal. However, at times the diagnosis can be 
made only through esophagoscopy. 

Case 2. This boy was seen at the age of 6 months 
with a complaint, according to his mother, of being 
unable to take solid food. He had been able to drink 
from a bottle without trouble, but could not drink 
from a cup, or take any type of food without regurgi- 
tation, strangling and coughing. X-ray examination 


FIG. 2 


A B 


(A) Preoperative film showing complete obstruction of the 
esophagus in the middle third. (B) Postoperative film. Al- 
though the area of the lesion is identifiable, the lumen is 
adequate. 
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with a thick barium swallow showed complete obstruc- 
tion at the midpoint of the esophagus (Fig. 2, A). At 
esophagoscopy, the esophagus seemed to end as a 
blind pouch at the approximate site of the obstruction 
demonstrated on x-ray study. 


Since dilatation was not feasible (a bougie would 
not pass) thoracotomy was done. The involved area 
could not be identified until a Levin tube was passed 
and came to rest against the obstruction. The esophagus 
was opened vertically and two web-like folds of mucosa 
were demonstrated. These were excised and the 
esophageal incision closed horizontally to give an 
adequate iumen. During this procedure cardiac arrest 
occurred. The heart was massaged immediately, and 
within a few seconds it resumed a normal beat. 


Postoperatively the boy had intermittent convulsions 
for 24 hours, and was apparently blind. His esophagus 
and chest healed without difficulty; he was taking 
solid foods by the 6th postoperative day. Within a 
few months his vision began returning, and by the 
age of 3 years (24 years postoperatively) vision was 
nearly normal. At the age of 2 years he had mild 
regurgitation, and x-ray films showed narrowing at 
the site of the operation. A few dilatations with the 
Hurst dilators rapidly alleviated this trouble (Fig. 2, B), 
and he has since been able to eat any type of food. 

Comment. Repairs of deformities of the 
esophagus that do not involve the respiratory 
tract are not usually fraught with the danger 
of severe complications. This case points up 
a complication that can occur with any opera- 
tion. The heart was still for less than 30 
seconds, yet the occipital lobe of the brain 
was affected. Surely the boy would have ex- 
pired had it been necessary to delay massage 
until the chest could be opened. 


Diaphragmatic Hernia 


Deformities of the boundaries of the thorax 
include diaphragmatic hernia and malforma- 
tions of the bony structure, such as pectus 
excavatum. Diaphragmatic hernias usually 
occur at the left pleuroperitoneal hiatus 
(foramen of Bochdalek), but may occur at the 
right sided counterpart, at either the retro- 
sternal area (foramen of Morgagni), or the 
esophageal hiatus. Symptoms may be referable 
to the respiratory, circulatory, or digestive 
systems, and vary in severity, depending on 
the extent of the herniation. Cyanosis, dysp- 
nea, and/or vomiting in a newborn should 
immediately suggest the possibility of a dia- 
phragmatic hernia. Physical examination may 
suffice for diagnosis, particularly if the ab- 
domen is scaphoid, and peristalsis is noted 
over the upper chest, but at times chest x-ray 
will be necessary to establish the diagnosis. 
Although some patients live without apparent 
trouble with small to moderate sized hernias, 
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(A) Preoperatively the left hemithorax is occupied by a 
mass of gas bubble shadows; the heart is shifted to the 
right. (B) Postoperative film. The lungs are clear, the 
heart in midline. 


evidence suggests that operation should be 
initiated when the diagnosis is made. Delay 
may be fatal. Other deformities may obscure 
the picture, as shown in the following case. 


Case 3. At birth this full term female infant had 
slight difficulty in starting to breathe; this was at- 
tributed to the fact that she had a bilateral harelip 
and cleft palate. Examination was otherwise normal. 


Some 10 hours after birth she became cyanotic 
while drinking water, but after regurgitation became 
pink again. Twenty hours after birth it was noted 
that the chest was retracting with inspiration, and 
that the respiratory rate was rapid (40). Examination 
now showed diminished breath sounds over the left 
lower thorax, and a shift of the heart to the right. 
The abdomen had been normal at birth but now was 
scaphoid. Diaphragmatic hernia was suspected and 
confirmed by the x-ray (Fig. 3, A). 

Thoracotomy was done 24 hours after birth, through 
the left 7th interspace. Portions of the small and large 
bowel and stomach, and all of the spleen were in the 
pleural cavity. The site of the herniation was poste- 
riorly at the pleuroperitoneal space. An unusual find- 
ing was the presence of many adhesions between the 
intestine and the margin of the diaphragmatic defect; 
these adhesions prevented reduction of the hernia and 
required splitting the diaphragm anteriorly. After the 
adhesions were divided the intestinal organs were easily 
replaced. Closure was in layers, a small catheter being 
left in the pleural cavity for postoperative drainage. 

Chest film on the 3rd postoperative day revealed a 
normal chest (Fig. 3, B). The child did quite well 
until the 9th postoperative day when the abdomen 
became rather protuberant and seemed to contain 
fluid; 200 cc. of chylous fluid were removed at para- 
centesis. There was no further fluid accumulation, and 
the child was discharged on the I4th day of life. 
Although no cardiac murmur had been demonstrated 
until this time, a loud systolic murmur was heard at 
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one month of age, and it seemed apparent that she 
had congenital heart disease. This was subsequently 
borne out by her clinical course, but the exact type 
of deformity has still not been decided upon some 
18 months later. 

Comment. In congenital diaphragmatic 
hernia there is no peritoneal sac, and it is 
quite rare for adhesions to be present. The 
adhesions in this case involved mainly the 
greater omentum. Evidently, in dividing the 
adhesions part of the lacteal collecting system 
was injured, resulting in chylous ascites. This 
is a rare complication of such an operation, 
and it is even rarer that the condition was 
cured with one paracentesis. 


Pectus Excavatum 


The most common deformity of the bony 
thorax is pectus excavatum (funnel chest), 
which may vary greatly in its severity. The 
cause of the deformity is unknown, but has 
been attributed to shortening of the central 
tendon of the diaphragm with an inordinate 
pull upon the sternum. Some surgeons advo- 
cate early operation (before the 12th month 
of life), stating that only division of the cen- 
tral tendon is necessary. However, it is gen- 
erally preferable to wait until the child is 
3 to 5 years of age, since many will outgrow 
the deformity. Mild degrees of the deformity 
do not need treatment; those that cause 
marked shift of the mediastinal structures, or 
psychologic trauma, because of other chil- 
dren’s jibes, should be repaired. 

Case 4. This 6 year old girl was noted to have 
pectus excavatum at birth. As she became older it 
became more pronounced, until the child would not 
undress nor wear sun suits in the presence of other 


children because of their comments. Her mother stated 
that the child had a “cold” from October to April. 


Examination showed a deformity with 4 cm. de- 


FIG. 4 
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(A) Preoperative film. Sternum painted with barium paste 
to demonstrate the pectus excavatum deformity. (B) Two 
years after operation. 
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pression at the level of the xiphoid (Fig. 4, A). The 
heart was shifted to the left. 

Under general anesthesia a midline incision was 
made over the sternum and carried down to expose 
it. Muscle-skin flaps were dissected off either side. 
The 4th to 7th cartilages inclusive were resected 
bilaterally, as well as the xiphoid. A transverse wedge 
osteotomy was done at the level of the 3rd rib, and 
the sternum fractured outward to be supported with 
an external bridge applied following closure of the 
wound. Recovery was uneventful, with a good result. 

Two vears later the chest was normal on examination 
(Fig. 4, B), except for the surgical scar. The mother 
stated the child seemed to be a different girl—playing 
with other children and rarely having a cold. 


Mediastinal Cyst 


Cystic lesions of the thorax may originate 
in the mediastinum, as hygromatous, dermoid, 
and bronchogenic cysts; in the lung, as pul- 
monary and bronchial cysts; or at the heart, 
as pericardial cysts. Such lesions are often 
asymptomatic, depending upon the amount 


FIG. 5 


4 

Preoperative film. Although the soft tissue density is not 
seen, the deviation of the esophagus is demonstrated. 


APRIL 1958 


of pressure exerted on the contiguous struc- 
tures. The following is an instance of a 
hygroma of the neck with mediastinal ex- 
tension. 


Case 5. This 2 month old boy was admitted be- 
cause of a large swelling in the right anterior base 
of the neck. The mass was said to have been present 
at birth and, while varying in size, had steadily grown 
larger. There had been no noticeable respiratory dis- 
tress, nor regurgitation, but the child had gained only 
one pound since birth. 

Examination showed a fluctuant cystic mass (7 by 
5 by 3 cm.) just above the right clavicle, with ap- 
parently an extension down behind the clavicle. Strain- 
ing, as in crying, increased the size of the mass and 
caused it to become tense. Examination otherwise was 
negative. X-ray film showed a soft tissue density in 
the upper anterior mediastinum with deviation of the 
esophagus to the left (Fig. 5). 

Operation was planned to start with a neck incision, 
with preparation for a thoracic midline extension if 
such became necessary. A horizontal incision was made 
over the mass, and the sternocieidomastoid muscle 
divided. The mass extended above to the floor of the 
mouth, below to the arch of the aorta, posteriorly to 
the spinous recti muscles, and medially to the trachea. 
All portions of the mass in the neck were dissected 
out, after which with careful traction and dissection 
the mediastinal portion was separated from the con- 
tiguous structures. The cyst fortunately was not punc- 
tured, making removal easier. The wound was drained 
with negative suction for two days. Recovery was un- 
eventful and the patient was discharged on the 7th 
postoperative day. He subsequently gained 5 Ibs. in 
3. weeks. 


Sequestration of the Lung 


Pulmonary abnormalities may take one of 
several forms, of which three will be pre- 
sented, The first is sequestration of lung tis- 
sue, a rather rare abnormality with the first 
successfully treated case being reported in 
1947. Usually the sequestered portion is lo- 
cated within the lung, and is a supernumerary 
portion of lung, arising in addition to the 
usual complement of lung tissue. It is gen- 
erally thought this abnormality occurs when 
a lung bud becomes separated from _ its 
bronchial counterpart. The case reported here 
was of extralobar sequestration, and the 
sequestered portion was the entire lower lobe. 

Case 6. This newborn child cried lustily at birth 
and seemed perfectly normal. About an hour later he 


began having labored breathing and became slightly 
cvanotic. 

Examination now revealed impaired breath sounds 
over the left lower lobe. Administration of a mucolytic 
aerosol in oxygen was begun with slight improvement 
in his condition. Immediate x-ray examination revealed 
a density in the left lower pleural space, with shifting 
of the mediastinum to the right (Fig. 6, A). 
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(A) Preoperatively there isa density in the left lower pleural 
cavity; the heart is shifted to the right. (B) Postoperatively 
the left upper lobe is expanded; the mediastinum is shifted 
to the left to fill the pleural space. 


It was thought that he most likely had a broncho- 
genic cyst, and that its excision was indicated because 
of deterioration in his condition. The left 8th inter- 
space was entered laterally. The left lower lobe ap- 
peared atelectatic; further examination showed there 
were no hilar connections to this lobe, and that its 
only connection to the infant was through an artery 
and vein that pierced the diaphragm. This vascular 
pedicle was doubly ligated and divided and the anom- 
alous lobe removed. The upper lobe, with its lingular 
segments, expanded well and appeared normal. 

Postoperatively the baby did well. X-ray films on 
the second day showed complete expansion of the 
lung, with the mediastinum in the midline (Fig. 6, B). 
He was discharged on the 6th postoperative day and 
has remained healthy. 

Pathologic Diagnosis. Congenital sequestration of 
the lower portion of left lung. 
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Comment. This is the first case to be re- 
corded of sequestration of an otherwise nor- 
mal lobe of the lung. Apparently sequestra- 
tion occurred late, relative to formation of 
the lung, after the lobe structure of the lung 
had been established. 


Congenital Stricture of the Bronchus 


A second type of pulmonary abnormality 
is congenital stricture of the bronchus with 
suppuration occurring distal to the stricture, 
leading to bronchiectasis. Such changes are 
also seen in congenital segmental lack of 
bronchial cartilage, wherein the bronchus can 
collapse; it is also seen in fibrocystic disease 
of the pancreas, the bronchial secretions being 
too inspissated to be expelled and thus cause 
bronchial blockage. 

Case 7. This 8 weeks old boy was said to have 
“done poorly” since birth, with poor appetite, no 
weight gain, and cyanosis while coughing or crying. 

Examination showed an obviously ill infant with 
cyanosis on crying. The right lung showed consolida- 
tion with breath sounds diminished to absent. The 
mediastinum was shifted to the right. X-ray studies 
of the chest showed what was thought to be atelectasis 
of the right upper lobe with shifting of the medias- 
tinum to the right (Fig. 7, A). Bronchograms demon- 
strated a stricture of the right upper lobe bronchus 
with bronchiectasis distal to this (Fig. 7, B). 

At thoracotomy the middle, as well as the upper, 
lobe was atelectatic, and the anesthetist could not 
inflate the middle lobe. Both lobes were removed. 
By the 5th postoperative day the child was gaining 
weight; a chest film showed only the usual postopera- 
tive changes following lobectomy (Fig. 7, C). On the 
14th postoperative day he was discharged to his home. 
He continued to improve until 3 months later he 
developed pneumonia in the right lower lobe. He 


FIG. 7 


(A) Admission film. The mediastinum is shifted to the right; there is diffuse density over the upper right lung field; the 
left lung is overexpanded. (B) Bronchogram shows a stricture of the right upper lobe bronchus just beyond its origin. (C) 
Postoperatively the mediastinum is less markedly shifted to the right, the left lung is not overaerated, and the lower right 
lung is clear. The density at the right apex is no more than expected following bilobectomy on the right. 
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FIG. 8 


A 


\) Preoperative film. Rounded shadow is seen in the left lower lung field. (B) Laterally the mass is seen at the anterior 
border of the spine, (C) Photograph of the arteriovenous aneurysm at the tip of the lingula. 


was hospitalized again, and at this time also had 
diarrhea with large, bulky stools. The pneumonia re- 
sponded rapidly to therapy but the diarrhea persisted. 
The diagnosis of chronic fibrocystic disease of the 
pancreas was entertained, but could not be estab- 
lished. Nevertheless, he was placed on a regimen for 
fibrocystic disease, improved, and was discharged on 
this. Word was received some 3 months later that 
he had suddenly expired at home unattended. 

Pathologic studies of the removed lobes showed 
bronchiectasis of the right upper and middle lobes, 
with focal atelectasis and emphysema and chronic 
pneumonitis. 


Pulmonary Arteriovenous Aneurysm 


The last congenital deformity to be dis- 
cussed is of the pulmonary vascular tree, 
namely pulmonary arteriovenous aneurysm. 
Such a lesion was first treated surgically in 
1942, and somewhat less than 100 cases have 
been reported. Many writers believe this 
lesion is but one facet of a general familial 
tendency for the development of arteriovenous 
connections. Symptoms and signs usually in- 
clude cyanosis, polycythemia, clubbed digits 
and a normal sized heart with an abnormal 
pulmonary shadow. The presence of a mur- 
mur over the shadow clinches the diagnosis. 

Case 8 A 25 year old man was seen _ because 
of a pulmonary lesion noted on a routine survey chest 
x-ray film. History indicated the lesion had first been 
detected 8 years before while he was in the army. 
Although hospitalized for investigation, the nature 
of the lesion was apparently never suspected and he 
was given a medical discharge. He admitted to re- 
current bouts of epistaxis, to having always had a 


dusky skin (as had his mother), and to always being 
short of breath. 

Examination showed an obviously cyanotic tinged 
obese young man. A systolic murmur was heard at 
the inferior tip of the left scapula; there was no 
cardiac murmur. X-ray studies showed an oval dense 
shadow in the left lower lung field (Fig. 8, A and Bb). 
He had mild polycythemia. 

At operation he was found to have a small cystic 
blood-filled mass at the tip of the lingula (Fiz. 8, C), 
as well as an ill-defined mass in the center of the 
lower lobe. The tip of the lingula and the lower 
lobe were resected. Recovery was uneventful. Four 
months later his skin was of normal color and _ his 
capacity to work had greatly increased. 

Pathologic Diagnosis. Multiple arteriovenous aneu- 
rysms of the left lung. (After this patient achieved 
a satisfactory result, his mother presented herself 
with the same symptoms. She was found to have an 
arteriovenous aneurysm of the middle lobe, and fol- 
lowing resection she also had a most satisfactory re- 
sult.) 


Conclusions 


A large variety of congenital thoracic le- 
sions, formerly debilitating and /or lethal, can 
now be treated surgically with very acceptable 
morbidity and mortality rates. Eight illustra- 
tive cases are presented. 
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Lytic Lesions of Rubs: 


KIRK R. DEIBERT, M.D., Florence, Ala. 


The author reviews the characteristics of the several lytic lesions 


which may be found upon the x-ray film. 


THE purpose of this presentation is to give 
some clinical and roentgenologic points on 
the various pathologic manifestations of lytic 
areas of the ribs. Initially this interest arose 
when the radiologic opinion was at variance 
with the final pathologic diagnosis for several 
thought-provoking case studies. 


Material Studied 


This search started about nine years ago 
and an analysis of 71 patients’ case summaries 
has been made (Table 1). 

An estimate of the total patient hospital 
admissions is made of 55,400, thus yielding an 
incidence rate of one rib lesion in 790 pa- 
tients. However, this is not a true estimate 
since only approximately 40% of the hospital- 
ized patients had a routine posteroanterior 
film. 

The methods by which the diagnoses were 
verified are tabulated in table 2. 


Radiologic Characteristics 


Some of the pertinent findings will be out- 
lined with reference to the above categories 
and the information accrued radiologically 
will be tabulated. 

1. Pott’s disease can usually be recognized 
by the vertebral collapse and paravertebral 
soft tissue mass. Though on occasion the ab- 
scess may be absent in the thoracic area, a 
plain film of the abdomen may demonstrate 
a psoas abscess. Flecks of calcium may be 
present at the outer margin of this gravitated 
mass, or sacro-iliac destruction may be present. 
By lateral extension, the tuberculous process 
can involve the transverse process of the ver- 
tebra or the costovertebral junction. Not only 
the head and neck of the rib may show de- 
struction but also the articular and nonartic- 
ular tubercles of the rib.‘ 

2. Tuberculous costochondritis is usually 


*Read before the Section on Radiology, Southern Medical 
Association, Fiftieth Annual Meeting, Washington, D. C., 
November 12-15, 1956. 


TABLE 1 


CLASSIFICATION OF LESIONS 


1. Myeloma 7 
2. Reticulum cell sarcoma 2 
8. Potts’ disease (tuberculosis spondylitis and 

involvement of rib posteriorly) 6 
4. Carcinoma of lung, metastatic 9 
5. Hypernephroma, metastatic 6 
6. Malignant melanoma, metastatic 

(superior sulcus tumor) 1 
7. Carcinoma of breast, metastatic 2 
8. Carcinoma of thyroid, metastatic 1 
9. Carcinoma, metastatic, origin undisclosed 

(one superior sulcus tumor) 3 
10. Coarctation of aorta, notchings 2 


ll. Undulated wavy notching, old 


inflammatory reaction 8 
12. Tuberculous costochondritis 4 
13. Actinomycosis 1 
14. Blastomycosis 1 
15. Ewing's sarcoma 1 
16. Polycythemia 1 
17. Leukemia 1 
18. Fibrous dysplasia 5 
19. Aortic aneurysm 1 
20. Eosinophilic granuloma 1 
21. Cyst or enchondroma 6 
22. Osteochondroma 1 
23. Giant cell tumor 1 
24. Pancoast syndrome 2 
25. Osteomyelitis and periostitis, 

post-empyema inflammation 2 
26. Fragilitas ossium 1 


Total 


recognized at the anterior aspect of the rib. 
The site of predilection for destruction is the 


TABLE 2 


DIAGNOSTIC VERIFICATION 


Lobectomy, pneumonectomy, thoracotomy 7 
2. Simple biopsy of a node, or rib lesion under 
question 10 


8. Clinical laboratory findings 6 
4. Operative rib resection 

5. Aspiration and smear 
6. Postmortem examination 


7. Exploration 6 
8. Clinical findings 12 
9. Incision and drainage 1 
10. Incidental finding 8 
11. Proof not established 8 


Total (dual duplicate categories) 73 


= 
2 
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costochondral junction accompanied by a ven- 
tral soft tissue mass. This mass can be aspi- 
rated with impunity by use of a fine gauge 
needle. The aspirate can then be studied in 
the clinical laboratory, by direct acid-fast stain 
of a smear and by culture on suitable media. 
Pulmonary tuberculosis for the most part does 
not co-exist. 

The area of rib destruction in our cases has 
not revealed a true cystic zone. Rather it has 
been an irregular cystic zone chiefly located 
at the inferior mid-ventral aspect of the rib. 
No bony reaction nor periosteal proliferation 
is present (Figs. 1 and 2, A). 

3. Fungal disease of the chest wall which 
involves the rib is usually preceded by pleuro- 
pulmonary involvement. The rib destruction 
is frequently extensive. Pleurocutaneous fis- 
tulas or cutaneous sinus tracts may be present, 
from which copious drainage occurs. This 
may be associated with extensive sputum pro- 
duction. It should not be difficult to isolate 
the offending organism. 


The predominant sites of destruction in 
tuberculous spondylitis are the ventral pro- 
file, vertebral centrum with respective body 
piates or the disc-plate junction. By contrast 
fungal involvement is diffuse, bizarre with 
widespread dissipation and the formation of 
a paravertebral mass. The head and neck of 
the ribs will be rapidly destroyed by the fun- 
gal process. 


FIG. 1 


A B 


Case 1. (A and B) M, T., wm. 42, detailed projections show 
irregular destruction of a cystic type (ribs 1 and 2). Tu- 
berculous costochondritis with a fluctuant mass, the aspirate 
positive for the organism; pulmonary fibroid tuberculosis. 
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FIG. 2 


B 


(A and B) Painful mass and cystic destruction of first rib, 
tuberculous costochondritis. (C) Fibrous dysplasia, large 
cystic mass of the left 8th rib extending externally and 
intrapleurally. (Refer to Fig. 5.) 


4. The diffuse form of multiple myeloma 
produces a fairly readily recognizable form of 
porosity and radiolucency dispersed through- 
out the rib cage. No bony or periosteal reac- 
tion is noted. There are other systemic dis- 
eases which yield diffuse small costal lucent 
areas,—leukemia, polycythemia, anemia, lym- 
phoma and metastatic reticulum cell sarcoma. 
To clinch the diagnosis a direct rib biopsy or 
a sternal punch biopsy can be obtained. Not 
infrequently the diagnosis and clinical focus 
will be drawn to a painful pathologic rib 
fracture (Fig. 3). 

5. Metastatic neoplasm produces defects 
which follow no particular pattern. The pa- 
tient usually complains of localized tender- 
ness or pain if a pathologic fracture is immi- 
nent or has occurred. Quite frequently this 
type of lesion is not discovered by a routine 
posteroanterior chest radiograph. Clinical in- 
formation will be needed in order to obtain 
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FIG. 3 


Pathologic fractures of the ribs, multiple myeloma. 


localized and detailed Bucky examinations of 
the area under question. Additional radio- 
graphic and clinical examinations are needed 
in an attempt to find the primary malignancy 
which may be in the kidney, lung, breast, thy- 
roid, adrenal gland, skin, urinary bladder, 
testis, or parathyroid gland. These are the 
more common primary sites (Fig. 4). The less 
common neoplasms with costal disease are 
carcinomas arising in the gastrointestinal 
tract, pancreas, uterus and prostate. The sar- 
comatous tumors metastasizing to the ribs are 
the Ewing’s tumor, lympho- and reticulum 
cell sarcoma, and fibro-, chondro- and osteo- 
genic sarcoma. 

Of particular clinical significance is the 
severe unrelenting back pain that troubles the 
patient who has malignant involvement of the 
vertebrae and destruction of the juxta- 
articular costal region. This may be coinci- 
dent to myeloma, reticulum cell sarcoma or 
Hodgkin’s sarcoma. The pain is boring and 
worse at night. Deep radiation therapy affords 
miraculous relief at times. 

For some undisclosed reason Ewing's sar- 
coma is frequently encountered as a mass 
posteriorly at the thoracic inlet, simulating 
the superior sulcus syndrome. It rapidly in- 
vades the cupular bony boundaries as a Pan- 


coast tumor does, but is found in a young 
person of about twenty years of age. 


6. The Pancoast superior sulcus tumor may 
be either primary or secondary. In this series 
3 of the cases were due to metastatic carci- 
noma. One case was a primary carcinoma of 
the lung arising in the right cupula. Secon- 
dary invasion by the neoplasm of the posterior 
vertebral transverse processes, head, neck and 
nonarticular costal tubercle was noted (Fig. 
5). Of particular clinical significance is the 
severe boring pain at the junction of the base 
of the neck and shoulder girdle. Frequently 
venous stasis is present in the upper extrem- 
ity, due to neoplastic encirclement of the 
superior vena cava, innominate or subclavian 
veins. 

A large dense mass usually obscures the en- 
tire cupular zone. To identify bony involve- 
ment Bucky anteroposterior and _ oblique 
radiographs are needed to determine the ex- 
tent of the destruction. The sites of predilec- 
tion for either side are the transverse processes 
of C-7 to T-3, and the heads, necks and non- 
articular tubercles of the upper three ribs. A 
phlebogram of the upper extremity may dem- 
onstrate venous encroachment by the malig- 
nant mass. 


FIG. 4 


Scout ‘cholecystography—for pain in right base. Pathologic 
rib fractures, undisclosed site was carcinoma of the breast. 
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FIG. 5 


(A) Superior sulcus tumor metastatic from a malignant 
melanoma, destroving the right Ist and 2nd ribs. (B) Pan- 
coast tumor, carcinoma of lung with left cupular_ rib 
destruction. 


A B 


7. The benign bony tumors that invade 
and destroy the ribs include,—eosinophilic 
granuloma or other disturbances of lipoid 
metabolism, Albright’s syndrome, xanthoma, 
osteochondroma, cyst, fibrous dysplasia, en- 
chondroma, or giant cell tumor. The latter 
two involve ribs quite rarely.* They all have a 
radiographic resemblance, a bizarre cystic 
whorled appearance being characteristic (Figs. 
2, B and C, 6, 7 and 8). Neither true bony 
destruction nor periosteal proliferation 
present. They usually present an irregular 


FIG. 6 


(Same as in Fig. 2, B and C) Fibrous dysplasia. (A) Gross 
operative specimen; (B) Radiograph of specimen. 
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Detailed views of right 2nd rib. Benign giant cell tumor. 


zone of cystic bony replacement, associated 
with moderate sclerosis about the perimeter 
of multiloculated zones of varying bone den- 
sity and circumferential enlargement. Usually 
they are found coincidental to a routine chest 
radiograph. Only 2 of the patients who had 
unusually large tumor masses with the picture 


(Same as Fig. 6) (A) High power of giant cell tumor. (B) 
Radiograph of gross operative specimen. 
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of fibrous dysplasia were aware of a mass over 
their rib. Radiographically a large intra- 
pleural mass was noted, this encroachment 
being more pronounced than that found 
externally. 

8. Originally coarctation of the aorta was 
thought to be the sole source of undulations 
and notchings of the posterior inferior rib 
margins. Other causes have been determined, 
namely: (1) the tetralogy of Fallot and pul- 
monary stenosis; (2) aortic valvular disease 
and stenosis with hypertension; (3) collateral 
dilated venous aneurysmal channels; (4) col- 
lateral dilated arterial aneurysmal channels; 
(Either of these last two may be initiated by 
a mass encompassing the superior vena cava 
or innominate artery to cause vascular en- 
gorgement.) (5) neurofibromata; and (6) non- 
specific inflammatory reactions.*® 

9. Osteomyelitis of a rib may be primary or 
secondary in origin. A pyogenic hematoge- 
nous spread to a rib has its inflammatory 
origin at some other source. A positive blood 
culture may be obtained for any of the com- 
mon organisms as,—staphylococcus, strepto- 
coccus, pneumococcus, B. paratyphosus and B. 
typhosus. Most commonly, however, the in- 
fectious process is initially pulmonary, fol- 
lowed by a marked pleuritis and empyema. 
Periostitis then develops to be followed by rib 
destruction and osteomyelitis (Fig 9). 


Pneumonia and empyema followed by osteomyelitis of the 
right 8th and 9th ribs. 
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Ventral aortic aneurysm, erosion right first rib and man- 
ubrium. 


10. The erosion of a vertebra is commonly 
associated with an aneurysm of the aortic arch 
posteriorly. However, occasionally an aneu- 
rysm located anteriorly may erode and destroy 
the sternum or the ventral costochondral cage. 
It is said that an aneurysm arising anteriorly 
is more apt to be of syphilitic origin, the pos- 
terior type being more likely atherosclerotic 
in origin. The example included here is of 
the former type (Fig. 10). The location of the 
mass can be found on preliminary fluoroscopy, 
followed by detailed lateral and oblique chest 
projections. 

11. Congenital rib anomalies, postoperative 
defects from resection, chondrodystrophy, and 
the costal manifestations of rickets, scurvy and 
syphilis have not been included in this report. 
They do not come within the province of this 
paper, furthermore, the latter entities may be 
diagnosed radiographically by examination of 
the extremities. The only congenital disturb- 
ance of bone maturation included is a case of 
osteogenesis imperfecta. 


Summary 


An analysis has been made of 71 clinical 
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cases having lytic areas of the ribs, occurring 
over an interval of approximately 9 years at 
a general hospital. Some of the clinical and 
radiologic features of the various categories 
have been presented. 

Tuberculous spondylitis with involvement 
of ribs can usually be diagnosed by the para- 
vertebral mass and the collapse and destruc- 
tion of the disc-plate junction. A more dif- 
fuse and bizarre destructive process is a fea- 
ture of fungal disease. Tuberculous costo- 
chondritis typically produces destruction at 
the ventral junctions with a soft tissue mass. 
No particular pattern can be ascribed to the 
metastatic costal zones of destruction. How- 
ever, the small porous radiolucencies are usu- 
ally to be attributed to leukemia, myeloma, 
parathyroid disease or blood dyscrasias. 

The Pancoast tumor usually produces a 
mass with involvement of the adjacent vessels 
and produces marked pain. An Ewing's tumor 
usually has the thoracic inlet as its site of 
predilection and rapidly involves the subja- 
cent bony boundaries. It usually occurs in a 
young adult and causes marked pain. 


The benign bone tumors produce a rib de- 
formity with cystic zones of reduced bony den- 
sity with some surrounding sclerosis but do 
not cause true destruction or a reactive perios- 
titis. If a pathologic rib fracture occurs, it is 
not attended with the bone lysis and interrup- 
tion that is seen with the typical metastatic 
carcinoma. Osteomyelitis is preceded by peri- 
ostitis and extends over a considerable length 
of the rib. 
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Discussion (Abstract) 


Dr. Ted F. Leigh, Emory University, Ga. Dr. Deibert 
has presented an interesting group of entities that 
cause lytic lesions in ribs, showing that many different 
entities will cause such destructive processes. 

I cannot add much to his presentation except to 
comment on an important aspect of radiologic technic. 
We commonly read the bony thorax as negative on 
routine PA or PA and lateral chest examinations. 
Actually, there is a considerable portion of the ribs in 
their lateral aspects that is not sufficiently visualized 
to permit an accurate estimate of normalcy. I believe 
that I can illustrate this by the following slides. 


These are frontal and oblique projections of the 
ribs of a skeleton. The PA film was made to stimulate 
the usual PA position of a patient. We have placed 
lead markers at | cm. intervals on one of the ribs,— 
there are 26 markers in all on this individual rib. In 
the film we can see about 10 of the markers on the 
posterior part of the rib, and about 6 on the anterior 
side of the rib sufficiently spaced apart to say that 
these portions of this rib are adequately visualized. 
These total 16 in all, or 16 cm. This leaves 10 cm. of 
the lateral portion of the rib in which the markers are 
more or less piled on top of each other, indicating 
considerable foreshortening of this 10 cm. segment in 
this projection. This rib in the PA view has about the 
normal oblique slant of the average person. In larger 
individuals the ribs are prone to be more transverse in 
position, and this would make even a greater segment 
of the rib poorly visualized. 

The second film of the skeleton, made in the left 
postero-oblique position, now shows that the length of 
rib that was poorly visualized on the PA view to be 
well visualized on this view, and that there is only 
slight foreshortening of the extreme anterior and pos- 
terior parts of the rib. 

Ribs are very poorly visualized in the lateral view 
for two reasons principally. The first of these is that 
the left and right ribs are superimposed on each other, 
making it difficult to follow a single rib adequately 
from front to back. The second reason is that the 
left and right lungs, with all of their content of air, 
are superimposed on the ribs, causing poor visualiza- 
tion of the bony structures. 

I would say, in summary, that any study of the ribs, 
to be adequate and complete, should include oblique 
as well as frontal views. Just before coming to Wash- 
ington, I had an accident case in which multiple film 
studies of the chest were made. Only in the oblique 
view were the three rib fractures visible in the lateral 
portions of the ribs. They could not be seen on the 
frontal view, even though we knew they were there. 
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Preventive Allergy’ 


CARROLL M. POUNDERS, M.D., Oklahoma City, Okla. 


The natural course of allergic diseases, as they occur in early childhood, is outlined. 


Preventive measures should be stressed. 


‘THE PURPOSE OF THIS PAPER is to Call attention 
to the problems of allergy in early life, to 
bring about a better understanding of it, to 
emphasize its relative frequency, and to discuss 
the manner of its development. A new descrip- 
tive term is used and it is divided into over- 
lapping chronological phases. Preventive meas- 
ures are stressed since these early ages offer 
good opportunity for their employment. 

It has been less than a hundred years since 
Koch, Pasteur, Lister and others, opened up 
the field of bacteriology with the resultant 
development of the present-day concept of the 
specificity of infectious diseases and immu- 
nology. All are familiar with the profound 
reformation of medical thought which fol- 
lowed, but which came about only after a 
bitter struggle against almost unbelievable op- 
position. It is now a matter of everyday knowl- 
edge that a healthy existence depends upon 
the successful development of protective proc- 
esses against invasion of the body by all kinds 
of pathogenic bacteria, viruses, fungi, protozoa 
and rickettsia. The defensive struggles against 
these invaders account for the symptomatology 
of the various infectious diseases which we 
recognize. 

More recently comes the realization that 
every human, beginning with extrauterine life 
and even to some extent before, has his body 
cells exposed to substances other than those 
mentioned above and which are capable of 
acting as injurious foreign elements until 
neutralized by defensive antibodies. They gain 
entrance through the digestive tract, the 
respiratory tract and the skin, and they con- 
sist for the most part of unsplit molecules 
of food products, particles of house dust, mold 
spores, dander and scurf from animals, feather 
dust, fragments from insects and_ pollen 
granules. In some individuals exposure and 
re-exposure to the exciting agents brings about 


*Read before the Section on Allergy, Southern Medical 
Association, Fifty-First Annual Meeting, Miami Beach, Fla., 
November 11-14, 1957. 


a disturbed reactivity which von Pirquett 
called allergy. However, it might be assumed 
that the antigen-antibody reaction takes place 
in most persons in such an orderly way as 
to produce few or no symptoms. This could 
be termed euergy to denote undisturbed re- 
activity. Persons in whom the disorderly re- 
actions occur present a variety of symptoms, 
many of which are well known and some of 
which are not so well known to the medical 
profession in general. The proportionate 
amount of morbidity caused by such condi- 
tions entitles them to a greater degree of recog- 
nition and understanding than they now re- 
ceive. 


The most conservative estimates are that 
about 10% of our population have major 
allergic problems. Those who take care of 
children from birth through the earlier years, 
when the allergic threshold is low, must real- 
ize that some forms of reaction occur in a 
higher per cent than this. I would estimate 
that less than 50% belong to the euergic 
group that have no disturbing reactions. 
About 25% have mild manifestations such as 
periods of colic in the evening or temporary 
skin disturbances that require a minimum of 
attention. About 15% develop very definite 
reactions that prove troublesome over a period 
of time, but which can be. satisfactorily 
handled without skin testing or highly special- 
ized technics. The remaining 10% present 
real problems that should have the benefit 
of specialized allergy studies and procedures. 
Members of this group nearly always have 
one or more allergic parents or siblings and 
probably later constitute the group of older 
persons that make up what is classified as 
the allergic 10% of our population. The re- 
mainder of this discussion deals almost en- 
tirely with this group. 

Depending upon the dominant symptoms, 
pediatric allergy can be loosely divided into 
the following overlapping chronological 
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stages: (1) the alimentary phase; (2) the der- 
mal phase; (3) the respiratory phase; and, 
(4) the comprehensive phase. 


The alimentary phase is initiated when pro- 
teins first begin to be ingested. It has been 
found that as much as one of every 3,000 
molecules of protein may pass unaltered into 
the blood stream,? and it is probable that this 
proportion is even higher with the more 
permeable intestine of the newborn. ‘The cells 
immediately begin to establish defensive anti- 
bodies against them so that in the course of 
ten days or two weeks, disturbing reactions 
occur resulting in distress, colicky pains, vomit- 
ing, frequent loose bowel movements with 
the passing of blood at times. Changes in the 
type of food commonly bring some relief last- 
ing only until more specific antibodies can 
be developed against the changed protein. 
This phase lasts from three to ten months, 
but modifications of it can recur under cer- 
tain circumstances throughout childhood. 


The dermal phase is apt to begin while 
the alimentary phase is still active. It starts 
when sufficient antibodies have been created 
and stored in the skin to set up the disturbed 
reaction here. This will usually be at about 
the third month or earlier and will last until 
some time during the second year and some- 
times much longer. Certain areas of the skin, 
more commonly on the face, scalp and chest, 
begin to itch, become erythematous, develop 
edema and eventually exhibit a moist red 
surface, exuding serum with crust formation. 
The whole process may be considerably modi- 
fied by scratching, trauma and infection. Of 
all the different phases, this can be the most 
trying one with which to deal. 


The time of the appearance of the respira- 
tory phase is quite variable, but it more com- 
monly appears during the second year. It is 
estimated that one of every eight molecules 
of protein matter, such as house dust, mold 
spores and pollen granules, that enter the 
respiratory tract may find its way into the 
circulation.2, When _ sufficient antibodies 
against these substances have accumulated the 
respiratory phase has been established. The 
child begins to have what appears to be 
repeated or continuous colds during the win- 
ter months; he may have a persistent cough 
which is difficult to control, or he may have 
attacks of asthma. Frequent respiratory infec- 
tions complicate the situation and make it 
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difficult to differentiate the purely allergic 
manifestations from those due to infections. 

For the want of a better term, the word 
comprehensive is used to designate the fourth 
phase which embraces all the allergic dis- 
turbances experienced by the individual after 
passing through the more immature stages 
and attaining a state of what might be termed 
mature immunity reactions. It includes a con- 
tinuation or recurrence in modified form of 
the disorders already suffered, plus any new 
ones that may develop. Naturally, these mani- 
festations are multiple since they include the 
full gamut of allergic conditions and, unless 
controlled, may continue throughout the in- 
dividual’s lifetime. 

Before discussing any specific preventive 
measures it is well to consider what actually 
is our objective. The newborn infant does 
not possess the necessary natural protective 
antibodies and must acquire these through 
incidental contact with the various substances, 
and possibly as a result of chemical cross 
relationship between them. Our aim is to 
avoid early massive exposure to allergenic 
materials in the hope that antigen-antibody 
relationship may develop in an orderly or 
euergic manner rather than by the allergic 
process. Because of the limitations of our 
knowledge we must accept the fact that we 
cannot altogether prevent the development 
of some troublesome responses but must strive 
to keep them to a minimum, especially against 
the more important foods and the more al- 
lergenic offenders. 

There is a strong hereditary factor and any 
child born into a family in which one or more 
parents or siblings have major allergies should 
be placed in the group of potential victims. 
Since it is generally accepted that transpla- 
cental sensitization not infrequently occurs, 
preventive measures may very well begin 
with the mother during pregnancy. She should 
eat a well diversified diet, avoiding monotony 
and keeping to a minimum or completely 
avoiding those foods that rank high in the 
production of allergy. I agree with Glaser® in 
recommending that she eat no eggs as such, 
and confine her milk drinking to one pint 
daily, eating a good variety of meats for pro- 
teins and taking added amounts of calcium 
and phosphates. Chocolate should be avoided. 
Breast feeding should be carried out when 
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possible and the same dietary regimen should 
be continued during the nursing period. 
Where bottle feeding is carried out much 
depends upon what is given during the first 
few weeks or months. All forms and amounts 
of cow’s milk should be prohibited, and it 
may well be that feeding such a newborn 
baby a concentrated formula can arouse al- 
lergic responses comparable to injecting the 
unchanged protein parenterally. Only glucose 
water should be given during the first three 
days and then a soybean mixture may be 
used, beginning with a very dilute formula 
and gradually strengthening it. It is true that 
sensitivity to this mixture does occur, but with 
less frequency and generally to a less degree 
than to cow’s milk. Since it is not destined 
to play an important part in the child’s future 
diet, sensitivity to it is not such a drawback. 
If it proves to be very troublesome it can 
be rotated with amino acid mixtures and meat 
base formulas. If strong sensitivity to cow’s 
milk has already been allowed to develop, the 
use of any single food will usually bring on 
trouble in a short while. Rotating two or 
three different kinds of feedings is the only 
solution to this problem. If one must resort 
to a milk formula, sweetened condensed milk 
is tolerated better than any other preparation 
of cow’s milk, probably because of its low 
protein content which is somewhat changed 
in being processed. It can be given for periods 
of months if strained meats are used to fur- 
nish proteins. Due to similarity of the casein 
factor goat’s milk is not generally satisfactory 
as a substitute for cow’s milk, but will agree 
in a certain number of cases. Orange juice 
is too troublesome to use, but a vitamin con- 
centrate should be started at one month, 
giving it at 48 hour intervals. One should 
not yield to the modern-day social pressures 
and start early feedings of solid foods. In 
spite of the accelerated tempo of things in 
general, human growth and development can- 
not be pushed beyond its normal pattern and 
there is still a place for patience and con- 
servatism. Mixtures should be avoided. Ro- 
tating strained vegetables may be carefully 
introduced at three months with strained 
fruits and meats later. Cereals should be added 
last, say around six months, and wheat should 
be withheld until about ten months. Eggs 
should not be given until the child is about 
twelve to fifteen months of age and then only 
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three times weekly, carefully watching for re- 
actions. At about nine or ten months cow’s 
milk may be tried once daily and, if tolerated, 
be increased to twice daily but never allowed 
more than three times daily. When sensitivity 
to a food becomes evident, keeping it in the 
diet will only increase the intensity of the re- 
action. The only remedy is to withhold it for 
five or six months and reintroduce ii, but 
never at as frequent intervals as before. In- 
dividuals will be encountered whose sensitivi- 
ties are so acute and cover such a broad spec- 
trum that it will be necessary to compromise 
with results in order to avoid starving the 
child. It is always better to use as wide a 
variety and as much diversification as prac- 
tical since a highly restricted diet will almost 
surely lead to sensitivity. 

These dietary precautions not only help 
prevent the alimentary phase of allergy, but 
by minimizing the stockpiling of antibodies 
in the skin tend to promote the euergic rather 
than the allergic development of immunity 
in this organ. But here we must also contend 
with substances absorbed by direct external 
contact as well as through the respiratory 
tract. In addition there are the numerous 
insults to which the skin is subjected by 
contact with chemical irritants, abrasive sub- 
stances, scratching and infection. Many of the 
things we do to protect the skin also help 
prevent respiratory allergy. These children 
should not sleep or play in rooms where there 
are feather pillows unless they are covered 
with satisfactory dust-proof covers. Foam rub- 
ber materials can be used, but since there 
is a tendency for molds to develop inside 
them, they too should have dust-proof covers. 
This applies to mattresses as well. Dogs, cats 
or other furry animals as well as birds, should 
be excluded from the house and toys covered 
with animal fur should not be used. The 
sleeping rooms and play rooms should be as 
free as possible from dust, kitchen odors, to- 
bacco smoke and the like. The floors should 
be bare or covered with linoleum and only 
cotton rugs used. Satisfactory blankets made 
of synthetic material can be used instead of 
those made from wool. These children may 
pay dearly for trips to the zoo or to county 
fairs where they are exposed to animals, dust 
and moldy hay or straw. If they live on, or 
visit a farm they should spend as little time 
as possible around hay barns and enclosures 
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where animals are fed and bedded down. Va- 
cation spots for them should be chosen with 
the idea of minimal exposure to pollens and 
cross country automobile trips should be 
avoided when the pollen count is high. Since 
there is a close relation between allergy and 
respiratory infections, every effort should be 
made to protect against these. When infections 
do occur they deserve more prompt and care- 
ful attention than is the case with euergic 
individuals. There should be a more liberal 
use of antibiotics to prevent and control sec- 
ondary bacterial invasion. It is true that drug 
sensitivity will be encountered once in a while, 
but not sufficiently often or severe to ban 
their use. 


For each of them there is a way of living 
and avoiding certain things that must be 
learned so well as to become a part of the 
pattern of existence. We should refrain, how- 
ever, from making a fetish of allergic prob- 
lems and striving for perfection at the expense 
of a well rounded way of life. The average 
person does not care to approach too closely 
to perfection if it requires being restricted 
to a life of severe austerity. 


Allergic children have a good deal of dis- 
comfort, the cause of which is not readily 
apparent and they are apt to appear unstable 
and neurotic. A certain amount of tension 
and stress may exist in the family of such a 
child and this should be reckoned with. But 
it is wrong to assume that their troubles are 
all on a psychogenic basis. To do so leaves 
them without real help and forces them to 
engage in futile efforts to work out their own 
problems. 


To many, this discussion may seem elemen- 
tary. The main points to be emphasized are 
these: Allergic disturbances occur frequently 
during the first few years of life. Many of 
these are of a fairly mild nature and do not 
tend to last beyond the stage of rapid body 
growth and maturation of the immunity proc- 
esses. A certain per cent have a more deep- 
seated background and are apt to result in 
chronic illness and disability unless something 
can be done by way of prevention and con- 
trol. Any child born into a family where one 
or more parents or siblings have major al- 
lergic troubles should be considered a poten- 
tial case of this sort. Once the reactions have 
been allowed free development, control is 
very difficult. Far more can be accomplished 
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through preventive measures. Our aim is to 
prevent the development of uncontrolled al- 
lergic reactions that come from early massive 
exposure to the common allergens. Instead, 
we should make every effort to allow the 
antigen-antibody reactions to come about in 
an euergic manner with a minimal degree of 
disturbance. 
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Discussion (Abstract) 


Dr. Meyer B. Marks, Miami Beach, Fla. 1 want to 
thank Dr. Pounders for the privilege of discussing his 
fine paper. 

Human breast milk should be tried in all instances 
when the mother is able to nurse her infant. Glaser 
has never observed a definite clinical allergy to human 
breast milk protein. It has been shown that atopic 
dermatitis develops seven times more frequently in 
the artifically fed infant than in the breast-fed. 

When it is established that the newborn infant has 
a familial background of allergy, it is imperative to 
place the infant on substitute feeding such as soy- 
bean or meat-base milk. Obstetricians should be ac- 
quainted with the problem of allergic prevention 
through prophylactic prenatal dietary measures and 
prophylactic infant feeding. If the hereditary concept 
of allergy is sound, Glaser’s work showing the high 
incidence of progression of major allergic syndromes in 
allergic infants fed cow’s milk from the first day of 
life is indeed convincing. In his study, by the time his 
children reached six years of age, 65% of them already 
showed major allergic disease, but when started on a 
milk substitute from birth the incidence was reduced 
to 15 per cent. 

While on the subject of milk, a comment by Abram- 
son concerning the prevalence of trace amounts of 
penicillin in practically all milk produced today, as 
shown by Dr. Welch’s group in Washington, is in 
order. This poses a problem not only in children sen- 
sitive to penicillin, but also, in the constitutionally 
allergic who are especially likely to develop sensitivity 
to penicillin. He suggested the addition of penicillin- 
ase to milk, an enzyme which destroys penicillin, and 
which in itself is not an allergen. 

I cannot overstress the role of house dust in allergic 
children. It is important to remove stuffed animals, oil 
painting materials, and glue used in hobbies for stamp 
albums and model airplane construction. Pets have no 
place in the allergic child’s environment; even if 
skin tests are negative for the particular animals in- 
volved, the development of allergy is inevitable. Stuffed 
quilted head boards and quilting, irrespective of the 
material, are allergy-hazardous. As a general rule, I do 
not permit allergic children to use chocolate or nuts in 
their diets, notwithstanding the results of skin tests. 
When one talks about chocolate, one must not forget 
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to include Hemo, Bosco, Ovaltine, chocolate cookies, 
chocolate ice cream, and the like. 


It has been my experience that asthmatic children 
who are old enough to take lessons on the wood-wind 
or brass instrument invariably improve in their pul- 
monary vital capacity, and thus the incidence of severe 
asthma is reduced. I disagree with those who forbid 
children with chronic pulmonary emphysema to pur- 
sue wind-insftument lessons or swimming. These prac- 
tices have converted many a barrel-shaped chest in a 
child to a normal one. If possible, then, in severe 
asthma, in both sexes, I advocate that swimming and 
playing wood-wind or brass horn instruments be in- 
cluded in the child’s routine. 

It is practical to give tetanus toxoid to allergic per- 
sons. The injection of horse-serum antitoxin is unnec- 
essary, since a bovine tetanus antitoxin is available. 
However, whenever antitoxin is used, skin testing 
should be done before the antitoxin is administered, 
though it is not necessary to do skin tests with the 
toxoid. One should never vaccinate an eczematous 
child against smallpox, and if there is an eczematous or 
unvaccinated infant or child in the house, it is more 
desirable not to vaccinate the normal sibling for fear 
of the possibility of generalized vaccinia developing in 
the eczematous child from contact. 


There are two other agents of which the allergist 
should be wary, penicillin and novobiocin (Cathomy- 
cin, Albamycin, etc.). Both preparations are capable of 
reacting with serum proteins to cause typical serum 
sickness reactions, and oftentimes, frightening ana- 
phylactoid manifestations, with repeated dosage. When 
possible, if infection is present, other antibiotic or 
chemotherapeutic agents should be used. 
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As a preventive measure in reducing the incidence 
of chronic, persistent wheezing in the allergic child, 
I use the Bennett TV-2P Pressure Breathing Therapy 
unit. Nothing moves me to action more than the child 
who wheezes constantly in spite of the usual home 
treatment. With the use of either the pressure breath- 
ing apparatus, or by simpler aerosol technics using 
oxygen, detergents, antibiotics, and proteolytic en- 
zymes when necessary, I have been able to interrupt 
this vicious state. With persistent treatment along the 
same lines, it has been possible to resolve even chronic 
emphysema and barrel-chest deformities in children. 
These procedures have led to complete subsidence of 
the asthmatic state in numerous patients. 

Lastly, should children with a history of atopic der- 
matitis, whether symptomatic or asymptomatic, re- 
ceive a complete allergic work-up with follow-up treat- 
ment to prevent the onset of respiratory tract allergy? 
Since we know that approximately 60 to 80% of ecze- 
matous allergic infants will develop some form of re- 
spiratory tract allergy, are we derelict in our duty in 
not evaluating all phases of their allergy with follow- 
up treatment even though asymptomatic at the time? 
It is my practice to institute one to two years of hypo- 
sensitization treatment with the common inhalants 
proved positive by testing, supplemented by avoidance 
and dietary measures, as indicated. By this method I 
have prevented the onset of respiratory tract allergy in 
many patients who otherwise might have progressed to 
severe allergic disease. If, at a later year, a major al- 
lergic syndrome should develop, these children already 
have attained an antibody level, no matter how low. 
By the anamnestic response, this level can be built up 
high by continued treatment. 
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THE FEDERAL NARCOTIC LAW 


The Harrison Narcotic Act was passed by 
Congress December 17, 1914, and became ef- 
fective March 1, 1915. This more inclusive 
law followed federal control legislation dating 
from 1909, and included a system of registering 
specified classes of legitimate users and sought 
to control the distribution and consumption 
of narcotic drugs. Antinarcotic state legisla- 
tion dates from 1877. 


Like the automobile the narcotic law has 
been amended so extensively that the under- 
lying purpose is about the only feature of the 
1914 model that has been retained. Public 
Law 729, passed August 31, 1954, enables reg- 
istered pharmacists to fill telephoned prescrip- 
tions for codeine compounds and has been in 
effect since January 1956, when Commissioner 
Anslinger issued the order as to which drugs 
were to be included. The pharmacist must 
enter the oral order promptly as a written 
record showing the date, complete name and 
address of the patient, as well as complete 
name and address of the doctor together with 
his registration number, thus showing all data 
required for straight narcotics. Refills are 
made only on a new oral, or written order of 
a licensed practitioner. 


The narcotics or compounds listed below 
may be telephoned or ordered by word of 
mouth. The reason a signed prescription is 
not required is that these narcotics and com- 
pounds possess practically no liability to ad- 
diction. The list of narcotics which may be 
ordered from the pharmacist orally, follows:* 

(1) Any isoquinoline alkaloid of opium, or any salt 
of such alone, or in combination with other ingre- 


dients. This includes: papaverine, narcotine, cotarnine, 
and narceine. 

(2) Apomorphine or any salt thereof alone or in 
combination with other ingredients. 

(3) Nalline or any salt thereof alone or in com- 
bination with other ingredients. 

(4) Codeine (methylmorphine) content of the com. 
pound must not exceed 8 grains per fluid ounce or 
one grain per dosage unit. Codeine must be com- 
pounded with: 

(a) “one or more active non-narcotic ingredients 
in recognized therapeutic amounts” (example——Em- 


*Information a through courtesy of the National 
Association of Retail Druggists. 


pirin compound with Codeine; A.P.C. with Codeine, 
Coricidin with Codeine, Trigesic with Codeine); or 

(b) “an equal or greater quantitysof any iso- 
quinoline opium alkaloid or salt thereof” (example,— 
Copavin). 

(5) Dihydrocodeinone (Hydrocodone, Dicodid, Hy- 
codan) or any salt thereof. The content of this com- 
pound must not exceed one and one-third grains per 
fluid ounce or one-sixth grain per dosage unit. Dihy- 
drocodeinone must be compounded with— 

(a) “one or more active non-narcotic ingredients 
in recognized therapeutic amounts” (examples,—Bico- 
tussin Syrup, Coditrate); or 

(b) “a fourfold or greater quantity of any iso- 
quinoline opium alkaloid or salt thereof” (example,— 
dihydrocodeinone 4 mg. with papaverine, 16 mg.). 

(6) Ethylmorphine (Dionin) or any salt thereof, 
when compounded with one or more active non- 
narcotic ingredients in recognized therapeutic amounts. 
The Dionin content must not exceed one and one- 
third grains per fluid ounce or one-sixth grain per 
dosage unit (example,—Terpin Hydrate and Creosote 
Compound with Dionin). 

(7) Dihydrohydroxycodeinone (Oxycodone, Eucodal) 
or any salt thereof when compounded with one or 
more active non-narcotic ingredients in recognized 
therapeutic amounts. Dihydrohydroxycodeinone con- 
tent must not exceed two-thirds grains per fluid ounce 
or one-twelfth grain per dosage unit. The Narcotics 
Bureau does not know of any pharmaceutical specialty 
in this category currently on the market, but it was 
included to permit its use in compounding oral pre- 
scriptions. 

The list of narcotics that may be telephoned 
to the pharmacist does not include: 

(1) Codeine, dihydrocodeinone, dihydrohydroxyco- 
deinone, or Dionin. 

(2) Morphine or any of its salts or compounds. 

(3) Methadone compounds (Amidon, Adanon, 
Dolophine). 

(4) Opium compounds. 

(5) Pethidine, Meperidine (Demerol); dihydromor- 
phinone (Dilaudid); cocaine; alphaprodine (Nisentil); 
thebaine (Heptazone); Pantopon; Metopon; Dromo- 
ran; Isomethadone: Methadol; Phenadoxone. 


All items in this group require the signed 
prescription to be in the hands of the phar- 
macist. There is one slight variation that is 
an aid in emergencies. The order may be tele- 
phoned from, for example, the patient’s resi- 
dence, provided the signed properly executed 
prescription is given the druggist or his agent 
(delivery boy) upon delivery of the drug.’ 

There are several misconceptions about the 


1. Regulations No. 5: U. S. Treasury Dept., Bureau of 
Narcotics, Effective April 1, 1949. U. 
Printing Office, Washington. 
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law. Contrary to popular belief there is noth- 
ing in the law that compels the doctor to 
keep copies of narcotic prescriptions. The 
name of the disease is not required on the 
prescription. Contrary both to popular belief 
and to certain printed explanations, a drug- 
gist may provide the patient with a copy of 
a narcotic prescription.? The point is, how- 
ever, that the copy is not negotiable for refill- 
ing. The Southeastern Drug Journal advised 
in this regard: “In order to save trouble ‘copy’ 
should be written across the face of the pre- 
scription in red ink.” Though a medical 
friend of mine believes it is illegal for a doctor 
to write a prescription for morphine for John 
Doe and personally deliver it to the patient, 
it is legal for the practitioner to deliver the 
package of narcotic drugs to patient John 
Doe. However, if the pharmacist suspects that 
the doctor is not delivering the morphine to 
John Doe and is using it illegally, he should 
refuse to allow the doctor to handle the drug, 
otherwise both druggist and doctor are liable 
to full penalties of the law. 


It is illegal for a doctor to write a narcotic 
prescription for his own use, either to re- 
plenish his office supply or stock his emer- 
gency case. The official order forms are for 
this purpose and are to be filled by the 
wholesaler. 


The druggist may sell a physician an aque- 
ous or oleaginous solution of a narcotic drug 
under three conditions: (1) the official order 
form must be used. It cannot be supplied on 
a regular prescription; (2) the solution must 
never be more than one ounce; and (3) the 
strength must not exceed 20 per cent.® 


The technical requirements of writing the 
narcotic prescription are so well known to the 
members of the medical profession that vio- 
lations may occur through carelessness. Nar- 
cotics Bureau agents do not spend time chal- 
lenging the practitioner on lax details when 
the intent of the law is not violated. How- 
ever, it is the part of good practice to be 
correct and complete in the use of dates, 
names and addresses. 


It is reported that all physicians who pre- 
scribe narcotics are furnished two pamphlets 
explaining the law. Strangely enough none of 


2. O’Connor, Hugh: The Harrison Narcotic Law and All 
Regulation Explained, Southeastern Drug Journal, At- 
lanta, Georgia, 1948. 

Anslinger, H. J.: Narcotic Control by Physicians, J.A.M.A. 
148:1275, 1952. 
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my local colleagues have documentary data 
on the law. The Bureau of Narcotics does 
not take the time and trouble to inform the 
members of the profession in a locality when 
a doctor’s narcotic privileges have been sus- 
pended. This is not as trying as the position 
in which the druggist is placed. The druggist 
must find out for himself when a doctor’s 
narcotic tax stamp has been taken up. 


STANLEY A. Hitt, M.D. 


SMOKING AND LUNG CANCER 
GUILTY OR NOT GUILTY? 


Smoking as related to cancer of the lung 
has been reviewed repeatedly both in the 
recent medical literature and in the lay press. 
Without doubt this is an extremely important 
topic since deaths from cancer of the lung 
represent an appreciable proportion of cancer 
deaths and smoking is a widely prevalent 
habit. The problem of interpretation of the 
extensive body of relevant information is one 
of reaching a wise decision or withholding 
conclusive judgment for the present in the 
face of uncertainty. 

Numerous studies of case histories have 
shown a higher percentage of smokers among 
patients having carcinoma of the lung than 
among compared controls. Several large popu- 
lation studies in which individuals classified 
as to smoking habits have been followed and 
in time have shown a considerably higher 
incidence of lung cancer among the smokers 
than the nonsmokers. The consumption of 
cigarettes is known to have increased in many 
countries in recent years, and the reporting 
of carcinoma of the lungs as a cause of death 
has also increased in recent years. Conflicting 
reports on animal experiments have not ruled 
out the possibility that some carcinogenic 
substance in tobacco tar may be identified 
eventually with strong inferential evidence 
that it is a major cause of human cancer of 
the lung. 

But, observational studies showing an 
association between smoking and lung cancer 
do not establish that smoking causes lung 
cancer. Even though studies may find posi- 
tive associations, they are usually subject to 
some discounting due to a number of biasing 
factors which may enter into the collection 
of data, so that the correlation found may 
be artifact. Simultaneous similar trends in 
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population data may form the basis for sus- 
picions of real relationships between variables, 
or provide supportive evidence for such, but 
are notoriously subject to misinterpretation. 
Such relationships are a necessary but not 
sufficient condition to establish “beyond a 
shadow of a doubt” that the relation is true 
when in fact a causal relation does exist. Con- 
trolled experiments with mice, whatever they 
establish for mice, are not more than sup- 
portive evidence to aid in the interpretation 
of data concerning facts about men. 

It is obvious that it will not be possible 
to do conclusive controlled experiments with 
humans, such as assigning a large group of 
adolescents at random to different smoking 
groups and compelling them to follow their 
assigned smoking schedules for a life time of 
observation. For such investigation, a clear- 
cut positive finding would be certain in 
meaning, and objective statistical technics are 
available for making a decision with known 
probability of error. These technics cannot be 
applied to distill certainty from the presently 
available heterogeneous collection of studies 
concerned with various aspects of the situa- 
tion and of varying degrees of completeness 
and acceptability of design. The fact that the 
many observational studies, both retrospective 
and prospective, have consistently shown a 
positive association of cigarette smoking with 
lung cancer could be due to a “cause-and- 
effect” relationship or to the association pos- 
sibly through some other common charac- 
teristic (smokers differ from nonsmokers in 
other ways than the smoking), or could be 
due to one of several possible biasing factors 
associated with groups chosen for study (such 
as, in a prospective study, a small proportion 
of the smokers selected already having early 
signs of cancer). 

Epidemiologic studies based on deaths from 
lung cancer are difficult to interpret because 
of varying degrees of inaccuracy of the data 
in representing the true occurrences. True 
death rates of lung cancer are known to have 
been much higher in the past than the re- 
ported figures show, but how much of recent 
increases are artifacts due to error in diag- 
nosis cannot be accurately estimated. Even 
now, rates for different localities and coun- 
tries are untrustworthy to differing degrees, 
and comparisons require guesses as to the 
degree of this bias. Some help in interpreta- 
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tion is obtained by the consideration of rates 
by age and sex and by the calculation of 
rates among deaths followed by autopsy, but 
the basic uncertainties remain. Comparisons 
between regions and countries in the rates 
of cancer of the lung and smoking rates do 
not show a consistent pattern of correlation. 
Much of the epidemiologic data is best ex- 
plained by the hypothesis of atmospheric pol- 
lution as a main cause. 


Even clear positive correlations have to be 
evaluated carefully for their meaning,—thus, 
there has been found in surveys of school 
children a clear positive correlation of size 
of feet to the quality of handwriting. Cor- 
responding secular trends of lung cancer rates 
and other population-wide changes, such as 
smoking or air pollution may support one 
or another hypothesis, and when examined 
in relation to the different localities and sec- 
tions of the pollution, are potentially useful 
in supporting a hypothesis provided, after 
an objective consideration of the accuracy of 
the data, no grave inconsistencies are left 
unexplained. But correlations of, say, preva- 
lence of liquor sales with the crime rate are 
not automatically cause and effect, though the 
relation may be a true one, whereas similar 
trends in radio and TV sales and reported 
mental deficiency are essentially spurious in 
association. One author has noted that the 
changing prevalence in statisticians correlates 
as well with the changing prevalence of lung 
cancer as does the consumption of tobacco. 


Animal experiments have shown that cer- 
tain strains of mice especially susceptible to 
cancer develop skin cancers after applications 
of tobacco tars. But experiments to date have 
not produced convincing findings confirma- 
tory to the “smoking causes cancer” hy- 
pothesis. 


Generally, the cause or causes of cancer are 
a mystery to be solved by fundamental re- 
search, and only with an understanding of 
the mechanism of its development. Genetics 
plays a part in determining susceptibility, but 
how and how much are questions unanswer- 
able at present. The clues to etiology provided 
by observational studies of population sam- 
ples are useful, though subject to misinter- 
pretation if not judged objectively for just 
what they are, sources of clues. When done 
with great care to avoid “loaded” samples, 
and with the inclusion of accurate data on 
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APPLICATION FOR HOTEL ACCOMMODATIONS a. 
52nd ANNUAL MEETING ns, 
Southern Medical Association 


New Orleans 


November 3, 4, 5, and 6, 1958 


Please Complete this Application and forward to New Orleans Address Now! 


A Housing Bureau has been established for your convenience in making hotel reservations in New Orleans 
for the forthcoming meeting of the Southern Medical Association. Comparable room rates are listed. Use the 
Reservation Blank below. Please specify your first, second and third choice hotel. All requests for reservations 
should give: (1) anticipated date and hour of arrival; (2) date and approximate hour of departure; and (3) 
names and addresses of all persons who will occupy the accommodations. ALL RESERVATIONS SHOULD 
BE CLEARED THROUGH THE HOUSING BUREAU. Since all requests for rooms will be handled in 
chronological order, you should mail your application as early as possible. All reservations will be confirmed. 


Hotel Single Double Bed Twin Beds Suite 
$ 5.00- 6.00 $ 8.00 10.00 $14.00-16.00 
7.00— 9.00 11.00-13.00 12.00-15.00 23.00 Up 
...  8.00— 9.00 11.00-12.00 15.00-18.00 30.00 Up 
St. CHARLES ....... 7.00— 9.00 10.00-11.00 14.00-16.00 18.00 Up 


3% City and State Sales Taxes Apply to All Hotel Rooms 


HOUSING BUREAU 

SOUTHERN MEDICAL ASSOCIATION 
P. O. Box 1460 

New Orleans 5, La. 


Please reserve the following accommodations for me for the Southern Medical Association Meeting: 


Hotel Preference Kind of Accommodations Desired 


THE NAME OF EACH HOTEL GUEST MUST BE LISTED. Include the names of all persons for whom 
you are requesting reservations and who will occupy the room(s): 


Name of Occupant(s) Address 
, Individual Requesting Reservations If the hotels of your choice are unable to accept your 
t reservation, the Housing Bureau will make as good 
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many possibly relevant characteristics of the 
individuals studied, the weight of the solely 
“statistical” evidence alone, in the absence of 
any other source of information, can become 
quite convincing. 

The general question of what constitutes 
“proof” in medicine has no easy answer. From 
a practical point of view the question is 
better formulated in terms of what coasti- 
tutes a sufficient collection of evidence to 
enable correct decisions to be reached, re- 
membering that a verdict postponed is, in 
effect, a decision temporarily to preserve the 
status quo. Advances in medicine have not 
been detained in the past by requirements 
of absolutely overwhelming evidence for a 
“new truth.” Fluoridation of water was and 
still is vigorously opposed. Smallpox vacci- 
nation proceeded on shaky foundations. Vac- 
cination with BCG has been practiced and 
promoted to different degrees in different 
countries, and its general use is recognized 
to require consideration of other factors in 
addition to its well-established efficacy in 
reducing tuberculosis morbidity. Vaccination 
against poliomyelitis with Salk vaccine has 
proceeded rapidly and there is good evidence 
of its efficacy, in spite of some serious de- 
ficiencies in the methodology of the field 
trials of 1954, and in spite of inadequate 
knowledge on dosage schedules and length 
of protection, and in spite of the incom- 
pletely explored possibilities of live vaccine. 
Another current problem is the involvement 
of diet and heart disease. For a question 
without the possibility of definite controlled 
experimentation, the miscellaneous evidence 
surely must contain no part completely un- 
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explainable by the proposed hypothesis. Be- 
yond that, the weight of the evidence to con- 
vince one may not be sufficient to convince 
another, and subjective factors unavoidably 
enter. A nonsmoker may much more readily 
accept the evidence for cigarettes as a cause 
of cancer; no personal decision is involved. 
A heavy smoker may be much more demand- 
ing of evidence, since in addition to his ac- 
ceptance of a “truth” he has a personal de- 
cision to make. 


Some persons and groups have accepted the 
information now available on _ cigarette 
smoking and cancer of the lung as sufficiently 
convincing to implicate smoking as the major 
cause of the cancer and to justify proceeding 
with active campaigns to inform the public 
of the dangers of smoking. (Such information 
as the U. S. Public Health Service has re- 
ceived to date did not prevent the 1957 
sales of cigarettes from reaching an all-time 
high of 22 billion packs.) If smoking does 
cause cancer it is evident that such cam- 
paigns are a necessary responsibility of pub- 
lic health agencies. In view of the numerous 
unresolved possibilities of bias in the case 
history population studies, the conflicting 
epidemiological evidence and the inconclu- 
sive animal experimentation, the evidence is 
still inadequate for moral certainty of the 
truth of the causal relation. Investigation 
must continue and definitive interpretation 
should be postponed. If the writer were 
forced to state odds, based on all the evi- 
dence that cigarettes are the true major cause 
of lung cancer, they would be odds of 3 to 
2 in favor, but no objective methods for the 
assessment are possible. 


The Economic Burden of Osteomyelitis* 


“The suffering, the prolonged hospitalization and 
the great cost of osteomyelitis are obvious to those 
who have followed these patients through their hos- 
pital courses. There have been no studies that have 
brought out the marked economic loss entailed by 
this disease. A survey of the cases of osteomyelitis 
treated at the University of Virginia Hospital pre- 


*Stone, Caleb S., Jr.: The Economic Burden of Osteomye- 
litis, J.A.M.A. 100:1312, 1933. 


sents such a striking demonstration of this enormous 
economic burden that a presentation of the figures 
is thought to be worth while. . . . 

“This study is limited to those cases of acute, 
pyogenic osteomyelitis of hematogenous origin, usually 
seen in children and most frequently caused by the 
staphylococcus. Other bone infections, including tu- 
berculosis, traumatic osteitis, and osteitis originating 
in arthritis, are not included. 

“The hospital cost, exclusive of the physician’s 
charges, includes: 
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(a) The cost of each hospital day 

(b) The cost of drugs and dressings 

(c) The cost of special procedures; i.e., the oper- 
ating and plaster room charges 

(d) The cost of laboratory procedures, including 
roentgenograms. 

“The expense to the patient is made up of: 

(a) The cost of medical attention, including the 
hospital bill 

(b) The loss of time from work due to the acute 
illness 

(c) The total loss of time from work, and the loss 
of quality of work because of prolonged 
chronic illness and deformity 

(d) In the case of children, the economic loss due 
to interference with education 

(e) In addition, a loss to the community through 
death. This will be seen to be of importance. 


“Up to January 1930 there were 252 cases of osteo- 
myelitis treated in the University of Virginia Hos- 
pital... . 


. In this entire group there was only one 
patient (private) who was charged for the medical 
attention received. 


“The total figures show that for an average stay 
in the hospital of 94.6 days, the average cost to the 
patient was $207.17. Over a long period of time, it 
has been found that the average per capita cost at 
the University Hospital is about $4 a day... . It is 
obvious that it costs the hospital $378.49 to care for 
a patient for 94.6 days, though this patient has been 
charged only $207.17. Assuming that the patient with 
osteomyelitis pays his entire bill, there is a loss to 
the hospital that averages in this series $161.32. Un- 
fortunately, such an assumption is entirely unwar- 
ranted in this institution. . . . Nineteen unselected 
cases from this group were investigated. . . . It is 
found that 82.9 per cent of the cost of hospitalization 
is borne by the hospital alone. . . . It should by this 
reasoning approximate $350 per patient. 

“The direct money loss to the patient or his family, 
which has been defined as closely as possible in the 
preceding paragraphs, is not the entire direct money 
loss. Discharge from the hospital rarely means cure. 


. it is to be noted that the disease has lasted 
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an average of twelve years and seven months. . . . the 
chance of additional hospitalization averaging 53.6 
days, at an average cost of $147.54, faces the (pa- 
tients). ... 

“The economic burden arising from loss of working 
time must next be discussed. Most of the patients 

. are children. It is difficult to attach any mone- 
tary value to their time. . . . With an average dura- 
tion in the chronic cases of over twelve years, many 
of these children are still handicapped when the 
self supporting period of life is reached. 

“The chronicity of osteomyelitis is well known. 
The loss of time because of reopening sinuses, or the 
protracted drainage of wounds cannot well be meas- 
ured, though that loss must be great in a condition 
that has persisted, as in group B, over an average 
period of more than twelve years. 

“Nor can the economic waste due to crippling 
deformity be measured. In a group of people most 
of whom find their livelihood in manual labor, am- 
putation, ankylosis of a joint or the shortening of an 
extremity may mean the difference between self sup- 
port and dependence. . . . Nearly 20 per cent of this 
series of acute cases have a crippling deformity. With 
the 10 per cent of deaths, this places nearly a third 
of the victims of this disease outside the class of 
normal individuals. . . . 

“The measurable factors in the economic burden 
imposed by osteomyelitis, namely, the costs of hos- 
pitalization, which have been presented, and the other 
factors not so closely measurable, which have been 
enumerated and their degrees suggested by related 
figures, present a total picture that is appalling. 
When to it is added the patient’s pain and the 
parental worry and grief, osteomyelitis presents itself 
as a major scourge. It is obviously the duty of every 
practitioner of medicine to bend every effort in 
preventing its ravages. 

“It has been repeatedly stated that early diagnosis 
and immediate operation offer the best chance of 
minimizing the protracted period of disability, as 
well as decreasing the number of deformities of the 
late chronic form of the disease. To emphasize the 
importance of early intervention, many experienced 
surgeons have stated that, for each hour's delay 
in operating, the course of the disease is prolonged 
by from four to six weeks.” 


ARKANSAS 


Dr. J. P. Price, Monticello, has been elected Presi- 
dent of the Arkansas A & M College Alumni Asso- 
ciation. 

Dr. C. Lewis Hyatt, Monticello, has been named 
Chairman of the newly created Traffic Safety Com- 
mittee of the Arkansas Medical Society. 

Dr. Harold Richard Hipp is now a Fellow of the 
American College of Physicians. 


Dr. James D. Mashburn, Fayetteville, has been 
elected the first President of the Jeff Banks Memorial 
Student Aid Foundation. Dr. Willard Pruitt, Camden, 
has been elected Vice-President, and Dr. James W. 
Headstream, Little Rock, Secretary-Treasurer. 

Dr. T. C. Panos has been named Head of the 
Department of Pediatrics at the University of Arkansas 
School of Medicine. 

Dr. Gilbert D. Jay III is the newly elected Chief 
of Staff of Crittenden Memorial Hospital. Dr. Wil- 
liam J. Wright has been elected Vice-President. 
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DISTRICT OF COLUMBIA 


Dr. Robert E. Moran has been selected to serve as 
General Chairman for the Medical Society's 27th An- 
nual Scientific Assembly. 


Dr. C. Willard Camalier, Jr., will represent the 
Medical Society at a meeting of the AMA’s Council 
on Medical Service in Philadelphia, on December 6th. 


Dr. William R. Strong has been appointed to rep- 
resent the Society at conferences having to do with 
the development and expansion of tissue banks. 


The following physicians have been named Fellows 
of the American College of Physicians: Harry A. Horst- 
man, Jr., Francis J. Murray, and Elbert T. Phelps. 


Dr. Donald R. Sickler has resigned as Chief of the 
Tuberculosis Control Division of the D. C. Health 
Department. 


Dr. Arnold H. Gould has been elected President 
of the new Washington, D. C. Dermatological So- 
ciety. Dr. Wendell M. Willett has been elected Vice- 
President, and Dr. Marc A. Weiner, Secretary- 
Treasurer. 


Dr. Herbert P. Ramsey has been elected President 
of the Pan-American Medical Society. Other officers 
elected were Dr. Bernard E. Nunez, First Vice-Presi- 
dent; Dr. J. Ogle Warfield, Second Vice-President; 
Dr. James H. Scully, Secretary; and Dr. Adrian 
Recinos, Jr., Treasurer. 


The Arlington County Medical Society has elected 
Dr. Thomas A. McGavin to serve as its President dur- 
ing the coming year. Dr. Stephen J. Sheehy has been 
named President-Elect, Dr. Robert L. Norment, Vice- 
President, Dr. Bertram C. Snyder, Secretary, and Dr. 
Michael A. Puzak, Treasurer. 

Dr. William S. Anderson succeeds Dr. William F. 
Burdick as Chairman of the Medical Staff of Chil- 
dren’s Hospital. Dr. Charles E. Fierst has been elected 
Vice-Chairman, and Dr. Milton M. Greenberg, Secre- 
tary- Treasurer. 

Dr. Roy Hertz received the 1957 Anne Frankel 
Rosenthal Memorial Award for Cancer Research. 

Dr. Frank W. Konzelmann was named “Clinical 
Scientist of the Year” at the Annual Meeting of the 
Association of Clinical Scientists in Philadelphia last 
December. 

Dr. Lawrence J. Thomas has been re-elected Na- 
tional Treasurer of the Phi Lambda Kappa medical 
fraternity. 

Dr. Peter Noble Lombard has been elected Governor 
of the Capital District of Kiwanis. 

Dr. Marcus H. Burton has been installed as a 
Vice-President of the Washington Kiwanis Club. 

Dr. Philip A. E. Stebbing has retired as Superin- 
tendent of the District of Columbia General Hospital. 

Dr. Robert L. Smith has been appointed as Assistant 
Administrator for Health and Medical Affairs of the 
Federal Civil Defense Administration. 

Dr. George W. Hervey has retired from the Ameri- 
can National Red Cross Blood Program. 

Dr. Theodor Schuchat has been appointed Executive 
Director of Social Legislation Information Service. 


Dr. John W. Cronin has been named President- 
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Elect of the American Association of Public Health 
Physicians. 


FLORIDA 


Dr. Max Gratz, Miami Beach, has been elected a 
Regional Vice-President of Phi Lambda Kappa medical 
fraternity. 

Dr. Jacob Colsky is now a Fellow in the American 
College of Physicians. 

Dr. Marvin Flannery has been elected President of 
the Staff of Victoria Hospital. Dr. Maurice Greenfield 
is Vice-President, and Dr. Murry Sims, Secretary. 

Dr. William B. Steinman has been elected President 
of The Greater Miami Eye, Ear, Nose and Throat 
Society for the coming year. Dr. James H. Mendel, 
Jr., has been named President-Elect, and Dr. H. Carl- 
ton Howard, Secretary-Treasurer. 

Dr. Hawley H. Seiler, Tampa, has been elected 
Secretary-Treasurer of the Southern Thoracic Surgical 
Association. 

Dr. Duncan T. McEwan, Orlando, has been visiting 
clinics and hospitals in the Hawaiian Islands and in 
Japan. 

Dr. Cayetano Panettiere, Miami Beach, has been 
presented the Barry College Laudare Medal in recog- 
nition of outstanding service to the College and to 
the community. 

Dr. William H. Everts, West Palm Beach, has been 
elected President of the Florida Psychiatrists Associa- 
tion. Dr. Samuel G. Hibbs, Tampa, will serve as 
Secretary-Treasurer. 

The American Cancer Society has reappointed Dr. 
Thomas H. Bates, Lake City, as a Medical Advisor. 
Dr. Bates has accepted appointment to the Society's 
Survey Committee and the Patient Aid Committee. 

The honorary degree of Doctor of Letters has been 
awarded to Dr. Leonard G. Rowntree of Miami. Dr. 
Rowntree is being cited for “his great contribution 
to the progress of medicine and his role in the 
founding of the University of Miami School of Medi- 
cine.” 

New officers of the Greater Miami Radiological 
Society are: Dr. Alfred G. Levin, President; Dr. Andre 
S. Capi, Vice-President; and Dr. George Daurelle, 
Secretary-Treasurer. 

Dr. Joseph M. Bistowish, Jr., Tallahassee, has been 
named Secretary-Treasurer of the American Associa- 
tion of Public Health Physicians. 

Dr. Peter F. Regan III has been appointed Chair- 
man of the Department of Psychiatry in the Univer- 
sity of Florida’s J. Hillis Miller Health Center in 
Gainesville. 


GEORGIA 


Dr. Haywood N. Hill has been named a Director 
of the Tri-County Community Chest. 

Drs. Wade H. Shuford and Robert T. Willingham, 
Jr., have been added to the part-time faculty at 
Emory University School of Medicine. 

Dr. J. W. Stanford has been elected President of 
the Bartow County Medical Society for the coming 
year. Dr. H. B. Bradford has been elected Vice- 
President. 
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Dr. James H. Byram, Atlanta, has been chosen 
President-Elect of the Fulton County Medical Society. 

Dr. William A. Wilkes, Augusta, has been elected 
President of the Richmond County Medical Society. 
Dr. William A. Fuller, Augusta, has been named 
President-Elect, Dr. A. J. Waters, Vice-President, and 
Dr. Theodore Everett, Secretary-Treasurer. 

Dr. Walter E. Lee, Waycross, has been elected 
President of the Ware County Medical Society. Dr. 
Katherine Hendry, Blackshear, was named Vice- 
President, Dr. Arthur M. Knight, Waycross, Secretary- 
Treasurer, and Dr. Vilda Shuman, Waycross, Censor. 

Dr. Robert A. Matthews, Albany, has been named 
a Diplomate of the American Board of Anesthesiology. 

Dr. Fred J. Coleman, Dublin, has been appointed 
Chairman of District Six for the 1958 Easter Seal 
Appeal. 

Dr. W. Devereaux Jarratt, Macon, succeeds Dr. J. 
L. King, Sr., as President of the Staff at Parkview 
Hospital. 

Dr. Thomas E. Reeve, Jr., Carrollton, has been 
elected Chief of Staff of Tanner Memorial Hospital. 
Dr. D. S. Reese has been elected Vice-Chief, and Dr. 
Francis M. Parks, Secretary. 

Dr. Frank B. Mitchell has been elected President 
and Chief of the Medical Staff of the Brunswick 
Hospital. Dr. Clyde A. Wilson has been elected Vice- 
President and Dr. Bert H. Ellis, Secretary. 

Dr. Thomas F. Sellers has been installed as a Vice- 
President of the American Public Health Association. 


KENTUCKY 


Dr. Russell L. Hiatt has been named Manager of 
the Veterans Hospital in Louisville. 

The newly formed Boyle County Educational Foun- 
dation, Inc., has elected Dr. Chris Jackson, Danville, 
as Chairman of the Board of Directors. 

Dr. John Hubbard has been elected President of 
the Clark County Medical Society. Dr. John D. Hum- 
mel has been elected Vice-President, and Dr. Ed 
Piatt, Secretary-Treasurer. 

Dr. J. M. Rees succeeds Dr. M. S. Foster as Presi- 
dent of the Harrison County Medical Society. Dr. 
Harmon T. Smiser has been elected Vice-President, 
Dr. Henry H. Moody, Secretary-Treasurer, and Dr. 
John P. Wyles, Delegate to the KSMA. 

Dr. Philip J. Begley has been re-elected President 
of the Harlan County Medical Society. Dr. William 
H. Anderson is the new Secretary. 


Dr. Paul B. Hall has been appointed to the Board 
of Trustees of the University of Kentucky for a term 
to expire in December, 1961, to replace Dr. Harry 
Denham. 

Dr. Everett L. Pirkey has been appointed to help 
plan a “medical school of the future” at the University 
of Louisville. 


LOUISIANA 


Ihe Young Men’s Business Club has honored Dr. 
Alton Ochsner with a life membership in their or- 
ganization. 


Dr. John Tanner has been installed as President 
of the Second District Medical Society. 
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Dr. Robert Schoel has been installed as President 
of the Eye, Ear, Nose & Throat Medical Staff. Dr. 
Richard Street has been elected First Vice-President, 
Dr. Shelly Gaines, Second Vice-President, and Dr. 
Frank Normann, Secretary-Treasurer. 

Dr. John L. Kron has been installed as President 
of the Hotel Dieu Medical Staff. Installed with Dr. 
Kron were Dr. Frank L. Loria as Vice-President and 
President-Elect, and Dr. Murphy J. St. Romain as 
Secretary-Treasurer. 

Dr. John E. Garcia has been installed as President 
of the Mercy Hospital Medical Staff. Dr. Edward J. 
Joubert has been installed as Vice-President, Dr. 
Norman J. Robinson, Secretary, Dr. N. Leon Hart, 
Treasurer, and Dr. Percy Phillips, Member of the 
Executive Committee. 

The Catholic Physicians’ Guild has elected the 
following officers: Dr. Warren Hebert, President; Dr. 
Nick Accardo, Vice-President; Dr. Lawrence McCune, 
Treasurer; Dr. Frank Oser, Jr., Chairman of Member- 
ship Committee; Dr. Wallace Landry, Chairman of 
Activities; Drs. C. F. Bellone, William H. Harris, Jr., 
and Robert Rougelot, Members of the Executive 
Board. 

Dr. Louis Ochs, Jr., New Orleans, has been installed 
as a Vice-President of the American College of 
Gastroenterology. 


MARYLAND 


Dr. Alfred Blalock, Head of Surgery at Johns 
Hopkins University School of Medicine, has been re- 
elected as Vice-President of the National Society for 
Medical Research. 


Dr. Murray M. Copeland has been appointed to 
the National Advisory Cancer Council. 

The award of merit for “outstanding contributions 
extending over many years” has been bestowed on 
Dr. William Rush Dunton, Jr., by the American 
Occupational Therapy Association. 


MISSOURI 


Dr. A. J. Signorelli has been appointed to mem- 
bership on the Faith Hospital Advisory Board. 

Dr. Joseph C. Edwards, Clayton, has been installed 
as President of the Mississippi Valley Medical Society. 

Dr. Leonard Fair, Chillicothe, has been elected 
President of the Chillicothe Medical Staff, and Dr. 
G. W. Carpenter, Second Vice-President. 

Dr. Eugene T. Hansbrough is a new addition to 
the staff of The Doctors Hospital and Kneibert Clinic, 
Poplar Bluff. 


Dr. Lucien W. Ide, St. Joseph, has been elected 
President of the Medical Staff of the Missouri Metho- 
dist Hospital; Dr. Claude S. Grant, St. Joseph, First 
Vice-President; Dr. Manning E. Grimes, Second Vice- 
President; and Dr. P. T. Luckenbill, Plattsburg, 
Secretary-Treasurer. 

The following physicians have been named as Fel- 
lows of the American College of Physicians: Raymond 
M. Charnas, Israel J. Flance, John R. Smith, and 
Herbert C. Sweet, St. Louis. The following were 
elected as Associates of the College: William F. Kistner, 
John T. Lawton, and Jack Zuckner, St. Louis; George 
C. Bates, Albert I. Decker, Jack H. Hill and Robert 
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H. Hodge, Kansas City; and Edward H. Fischer, North 
Kansas City. 

Dr. M. V. Malinoski, Poplar Bluff, has been elected 
to active Fellowship in the American Academy of 
Ophthalmology and Otolaryngology. 

Dr. James Barrett Brown, St. Louis, has been elected 
President of the Western Surgical Association. 


Dr. W. R. Jackson has been elected Chief of Staff 
of the St. Francis Hospital in Maryville; Dr. E. D. 
Imes, Assistant Chief of Staff; and Dr. G. R. Wempe, 
Secretary. 

Dr. H. A. Klein has been elected President of the 
Medical Staff of Christian Hospital along with Dr. 
O. E. Tjoflat, Vice-President, and Dr. S. E. Pawol, 
Secretary, all of St. Louis. 


Dr. George M. Ragsdale, Paris, recently received 
a 50 year pin from the Paris IOOF lodge in recog- 
nition of his long service. 


Dr. Carl Peterson has been elected President of 
the Queen of the World Hospital Staff; Dr. Emery 
Calovich, Vice-President; and Dr. Bruce McDonald, 
Secretary-Treasurer. 


The St. Louis Academy of General Practice re- 
cently installed the following officers: Dr. Walter C. 
Gray, President; Dr. Charles A. Molden, President- 
Elect; Dr. Eugene W. Hall, Vice-President; Dr. Eu- 
gene V. Henschel, Secretary; and Dr. V. E. Michael, 
Treasurer. New Board members are Drs. John M. 
Collins, Robert G. Hughes and L. C. Welsh. 

Dr. M. C. Johnson has been elected Chief of the 
Medical Staff at the Ray County Memorial Hospital, 
Richmond. Dr. George Davault has been elected Vice- 
Chief of Staff, and Dr. Thomas B. Cook, re-elected 
Secretary-Treasurer. 


BOOKS RECEIVED 541 


Dr. Wendell G. Scott, St. Louis, has been elected 
a Director of the American Cancer Society. 

Dr. Louis T. Byars, St. Louis, has been chosen 
President-Elect of the American Society of Plastic and 
Reconstructive Surgery. 

Dr. C. Laurence Johnson, Kansas City, has been 
elected President of the Medical Staff at Trinity 
Lutheran Hospital succeeding Dr. Herbert H. Shuey. 
Also elected were Dr. Berneil W. Andrews, Vice- 
President, and Dr. Robert H. Hodge, Secretary-Treas- 
urer, both of Kansas City. 

Dr. George W. Blankenship, Anderson, has joined 
the staff of Sale Memorial Hospital and Clinic in 
Neosho. 

Dr. J. Will Fleming, Moberly, has been named to 
the American College of Chest Physicians. 

New staff officers of Sisters’ Hospital in St. Joseph 
are: Drs. H. C. Willumsen, President; Allen I. Herman, 
President-Elect; and R. V. Riddell, Secretary-Treasurer. 

Dr. Guy N. Magness has been elected President of 
the St. Luke’s Hospital Medical Staff. Dr. C. Alan 
McAfee is the new Vice-President, and Dr. Herbert 
C. Wiegant, Secretary-Treasurer. 

Dr. Barney Finkel has been nominated as a Delegate 
from Missouri to the American College of Physicians 
and Surgeons. 

Dr. David G. Hall has been appointed Assistant 
Professor of Obstetrics and Gynecology at the Uni- 
versity of Missouri School of Medicine. 

Drs. Charles A. Worley and Paul A. Roberts, Sweet 
Springs, have been added to the list of Preceptors in 
General Practice at the University of Missouri School 
of Medicine. 

Continued on page 52 


Host-Parasite Relationships in Living Cells. A Symposium 


sponsored by the James W. McLaughlin Fellowship Program, 
University of Texas. Compiled and edited by Harriet M. 
Felton, M.D. 245 pages. Springfield, Illinois: Charles C. 
Thomas, Publisher, 1957. Price $6.50. 


The Physician's Own Library. By Mary Louise Marshall, Li- 
brarian, Tulane University. American Lecture Series. 83 
pages. Springfield, Charles C. Thomas, Publisher, 
1957. Price $3.00. 


Illinois: 


The Hangover. By Benjamin Karpman, M.D., Chief Psy- 
chotherapist, St, Elizabeths Hospital, Washington, D. C. 526 
pages. Springfield, Illinois: Charles C. Thomas, Publisher, 
1957. Price $9.50 


Child Psychiatry. By Leo Kanner, M.D., Professor of Child 
Psychiatry, The Johns Hopkins University. Third edition, 
first printing. 769 pages. Springfield, Illinois: Charles C. 
Thomas, Publisher, 1957. Price $8.50 
Practical Electrocardiography. By Henry J. L. Marriott, M.D., 
Associate Professor of Medicine, University of Maryland. Sec- 
ond edition, illustrated. 214 pages. Baltimore: The Wiiliams 
& Wilkins Company, 1957. Price $5.00. 


Shock and Circulatory Homeostasis. Editor, Harold D. Green, 
M.D., D.Sc., Professor of Physiology and Pharmacology and 
Associate in Internal Medicine, Bowman Gray School of Medi- 
cine, Wake Forest College, Winston-Salem, N. C. 318 pages. 
New York: Josiah Macy, Jr. Foundation, 1957. Price $4.75. 


Parapsychology. Frontier Science of the Mind. By J. B. 
ie and Jj. a Pratt, Parapsychology Laboratory, Duke Uni- 

212 pages. Springfield, Illinois: Charles C. Thomas, 
Publisher, Price $4.75. 


Clinical Electrocardiography. The Spatial Vector Approach. 
By Robert P. Grant, M.D., National Heart Institute, Bethesda, 
Maryland. 220 pages. New York: McGraw-Hill Book Co., 
Inc., 1957. Price $7.50. 


Mineral Nutrition and the Balance of Life. 
bert, Ph.D. 336 pages. Norman: University of Oklahoma 
Press, 1957. Price $5.95. 


Rudolph Matas History of the Louisiana State Medical Society. 
Edited by Mary Louise Marshall. 2 Volumes, each 239 pages. 
New Orleans, Louisiana: Rudolph Matas History of Medicine 
Trust Fund, 1957. 


Nuclear Energy in the South. Edited by Redding S. Sugg, Jr. 
138 pages. Baton Rouge: Louisiana State University Press, 
1957. Price $7.50. 


The Doctor Eyes the Poor Reader. By Delwyn G. Schubert, 
Ph.D., Associate Professor of Education, Los Angeles State 
College. 95 pages. Springfield, Illinois: Charles C. 
Publisher, 1957. Price $3.75. 


Heredo-Retinopathia Congenitalis. 


By Frank A. Gul- 


. Thomas, 


Genetical-Statistical 


Study by Carl Henry Alstrom, the Psychiatric Clinic of the 
Caroline Institute, Stockholm, and Olof Olson, The State In- 
Stitute for the Blind, Stockholm. Lund, 1957. Sweden. 
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Clinical Use of Radioisotopes 


By William H. Beierwaltes, M.D., Associate Professor 

of Internal Medicine and Coordinator, Clinical 

Radioisotope Unit, University Hospital, Ann Arbor; 

Philip C. Johnson, M.D., Assistant Professor of 

Internal Medicine, University of Oklahoma; and 

Arthur J. Solari, B.S., M.S. (Physics), Instructor in 

Radiation Physics, University Hospital, Ann Arbor. 

436 pages. Philadelphia: W. B. Saunders Company, 

1957. Price $11.50. 

This most useful text arrives at an opportune 
moment during an era of expanding availability of 
radioisotopes. 

The core of the book is the accumulated experience 
of the teaching group in the clinical radioisotope unit 
of the University Hospital at Ann Arbor, Michigan, 
in instructing technicians, students, house officers and 
graduate physicians. It was written primarily to help 
guide these groups in the most common clinical uses 
of radioactive isotopes. 

One chapter is devoted to an understanding of the 
physical properties of radiation elements and their 
effect on tissues. The general handling of the material 
and its supervision and use in the human organism 
are discussed in detail. 

Four excellent chapters are given to the understand- 
ing of the effects of radioactive iodine (1131) in 
divulging the physiological activity of the thyroid, 
the tests for estimating thyroid function, the use of 
1131 in the treatment of thyroid disorders, diffuse and 
nodular hyperthyroidism, adenoma of the thyroid, and 
cancer of the thyroid. In addition other uses of radio- 
iodine are entered into, including the treatment of 
chronic heart failure, intractable angina pectoris, and 
functional investigations with labeled serum albumin. 


A chapter is devoted to the understanding and 
methodology of the treatment of polycythemia vera 
with radioactive phosphorus (P32). This is a very 
useful chapter indeed. A full chapter is given to a 
discussion of the use of radioactive gold in the treat- 
ment of malignant disease, including carcinoma of 
the prostate, lung, lymph nodes and leukemia. 

Two chapters are filled with information concerning 
the information available about radioactive chromium 
(R51), Cobalt (Co6®), Iron (Fe55), and (Fe5%), Arsenic 
(As74), and thirty-two additional elements. 

Then a chapter on the biologic effects of radiation, 
and one on the health physics in the clinical use 
of radioisotopes. Chapter thirteen concerns instrumen- 
tation in a clinical radioisotope unit and the final 
fourteenth chapter is used as an outline for starting 
and managing a clinical radioisotope unit. 

Appendices include statistics of counting, decay 
tables of radioisotopes, radioautography of thyroid 
sections, Shield thickness for laboratory sources, com- 
plications of nuclear data, formal clinical radioisotope 
training, and a list and location of the commercial 
suppliers of isotope-labeled compounds. 

One can question the detailed discussion relative 


to radioactive gold. The reviewer believes that so 
much critical information is at hand that one may 
well be discouraged from use of this isotope in the 
treatment of prostatic cancer, cancer of the female 
pelvic viscera, carcinoma of the lung, peri‘oneum, 
lymph nodes and finally in the treatment of chronic 
granulocytic leukemia. The chapter, therefore, may 
be included only from the viewpoint of completeness, 
and as a historical guide. 


The wealth of information represented by this 
volume fills a great need that has existed in the 
gathering-together of accumulative experience in this 
relatively new and expanding field. This is empha- 
sized when it is told that every medical student at 
the University of Michigan Medical School is assigned 
to the clinical radioisotope unit as a part of his 
regular rotation during his junior year. No doubt 
other medical schools have similar curriculum stand- 
ards. No well-trained physician in these days and 
times can properly read and interpret publications on 
this subject or know the usefulness of the isotopes 
both diagnostically or therapeutically without securing 
considerable information in the matter. This text 
brings this together in an admirable fashion. The 
volume, therefore, merits warm recommendation. 


Manual of Radiation Therapy 


By K. Wilhelm Stenstrom, Ph.D., Revised with 
Additions and Discussions by Paul C. Olfelt, M.D., 
Clinical Instructor in Radiology, and Frances Conk- 
lin, M.D., both of University of Minnesota Medical 
School. 90 pages. Springfield, Illinois: Charles C. 
Thomas, Publisher, 1957. Price $4.50. 


The authors have produced a concise and complete 
manual dealing with essentially all of those disorders 
in which radiation therapy may be of value. Also 
included are those therapy technics which currently 
have been for the most part replaced by other methods 
of treatment but which at one time were more useful 
and fundamental in the development of radiation 
technics. 


Refined technics, carefully formulated by years of 
experience with a large number of cases, are ade- 
quately described in respect to dose, time relation- 
ships, and geometry with extensive coverage of x-rays 
and radium. Briefer space is given to Co60 teletherapy 
and the therapeutic use of other artificial radioisotopes, 
logically as the latter systems of treatment are less 
well defined, having been available for a relatively 
shorter period of time. Useful guides for the evalua- 
tion of tolerance are described and expected results 
to be attained are stated. When alternate or combined 
methods of radiation and other forms of treatment 
are available, a brief but valuable comparison is 
made. 


This volume will serve well as a useful, concise, 
and quick reference for radiologists and radiology 
apprentices. Also for those physicians who treat dis- 
orders in which radiation therapy may be useful, 
either alone or in conjunction with other forms of 
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therapy, the manual can be a comprehensible, quick 
teference. 


Blood Transfusion in Clinical Medicine 


By P. L. Mollison, M.D., M.R.C.P., Director, Medi- 
cal Research Council’s Blood Transfusion Research 
Unit, London. Second edition, 569 pages. Springfield, 
Illinois: Charles C. Thomas, Publisher, 1956. Price 
$9.00. 


This second edition of Dr. Mollison’s excellent 
treatise on blood transfusions upholds the care and 
quality found in the first edition published some 
five years ago. The first edition has rapidly become 
one of the standard texts in laboratories and on the 
shelves of physicians interested in problems and tech- 
nics concerning blood transfusions. This second edi- 
tion brings up to date many of the newer technics, 
and new knowledge acquired in the general fields of 
blood groups and blood transfusions. It will un- 
doubtedly be well received for its completeness and 
usefulness by all hospital laboratories engaged in 
blood transfusions. 


Poliomyelitis 


By W. Ritchie Russell, C.B.E., M.D. (Edin.), D.Sc. 
(Oxon.), F.R.C.P. (Edin.), F.R.C.P. (Lond.), Director, 
Department of Neurology, United Oxford Hospitals 
and Clinical Lecturer in Neurology, University of 
Oxford. Second Edition, 143 pages. Baltimore: The 
Williams & Wilkins Co., 1956. Price $3.00. 


This condensation of material relating to poliomye- 
litis is beautifully written. The reader was surprised 
to see how well the author was able to summarize 
most of the important information on poliomyelitis 
in such small, clear and concise chapters (about 10 
pages each). The booklet is only 143 pages and be- 
cause of the language and writing style is unusually 
easy to read. The wise selection of material reflects 
the author’s vast knowledge of all aspects of this 
disease. 


As the title implies, the book deals not only with 
the clinical picture but also with the microbiological 
features, epidemiology, management, prevention and 
rehabilitation. The sections on the treatment of pa- 
tients with respiratory paralysis is especially interesting 
to Americans who use primarily tank and chest type 
respirators in contradistinction to intermittent positive 
airway pressure which is used throughout Europe. 
Here again the author treats this subject in a very 
diplomatic but critical manner pointing to the ad- 
vantages and disadvantages of both methods of ad- 
ministering artificial respiration. This is an excellent 
summary of the problems relating to poliomyelitis. 


Textbook of Pathology with Clinical Applications 


By Stanley L. Robbins, M.D., Associate Professor of 
Pathology, Boston University School of Medicine. 
1,351 pages, 933 illustrations. Philadelphia: W. B. 
Saunders Company, 1957. Price $18.00. 


The author presents with considerable success this 
individual effort covering the field of Pathology. The 
result is a rather long but quite readable work. 
A rather standard approach is used in discussing in 
the opening chapters such basic phenomena as in- 


BOOK REVIEWS 


543 


flammation, neoplasia, etc., with subsequent considera- 
tion of systemic pathology in detail. The criticism 
might be expressed that too little attention is paid to 
theoretical considerations and experimental work con- 
cerning basic processes. The descriptions of pathologic 
processes, however, are lucid and concise, and excel- 
lent illustrations are so arranged as to lead themselves 
to study in conjunction with the text. The references 
included at the end of each chapter are good but not 
exceptionally plentiful. A complete index enables one 
readily to refer to either commonplace or extraordinary 
examples of disease. It is believed that this book will 
become a good standard reference and text in the 
realm of Morphologic Pathology, and it can be recom- 
mended both for beginning students in Pathology and 
for the more advanced individual who wishes factual 
information in Morphologic Pathology. 


Clinical Roentgenology. Volume IV. The Digestive Tract, 
the Gallbladder, Liver and Pancreas, the Excretory Tract 
and Special Studies Emphasizing Differential Considerations 


By Alfred A. de Lorimier, M.D., Radiologist, St. 

Francis Memorial Hospital, San Francisco; Henry 

G. Moehring, M.D., Radiologist, Duluth Clinic, and 

John R. Hannan, M.D., Radiologist, Cleveland Clinic 

Foundation. 653 pages. Springfield, Illinois: Charles 

C. Thomas, Publisher, 1956. Price $24.50. 

It is really surprising that such extensive coverage 
of the abdomen and its contents as examined for 
x-ray diagnosis can be so well done in a single volume. 
The organization of the written material is orderly, 
condensed and sufficiently detailed for this type of 
book. The illustrations are placed convenient to the 
descriptive part of the text. 


The individual conditions are dealt with under 
headings of general considerations, roentgen manifes- 
tations, clinical corroboration and differential con- 
siderations. 


The major divisions of the book deal with the 
abdomen in general as examined by plain film 
methods, the G-I tract, gallbladder and biliary ducts, 
the urinary tract, obstetrical roentgenology, and gyne- 
cological roentgenology. Each major division is divided 
into anatomical parts and the diseases peculiar to 
those parts with x-ray and clinical manifestations are 
well described. A good bibliography is added to make 
references quickly at hand. All of the illustrations 
appear to be of unusually good quality, making the 
pathological changes clearly evident. 


X-Ray Technology 


By Charles A. Jacobi, B.Sc., Head, X-ray Tech- 

nology, Oregon Technical Institute and Donald E. 

Hagen, Instructor, X-ray Technology, Oregon Tech- 

nical Institute. 395 pages, with 320 illustrations. 

St. Louis: The C. V. Mosby Company, 1957. Price 

$9.75. 

The general arrangement of this book is very 
satisfactory, and the material is well organized and 
condensed. The written material is given in simple, 
easily understandable terms. The early chapters deal 
with the composition of matter, electricity, x-ray cir- 
cuits, x-ray physics, darkroom chemistry and proce- 
dures, and ethics. 
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Detailed information of the skeleton and the x-ray 
examination of the various bony parts are dealt 
with on well illustrated anatomical review. Following 
this, the methods of examining the various parts with 
x-rays is explained with the various positions demon- 
strated and the radiographic examination of the parts 
illustrated below the anatomical positions. This com- 
position of the varieus procedures, explanation of 
positions, explanation of technic factors, with the 
photograph of the anatomical part in the position 
for exposures and the photograph of the radiograph 
immediately below it is very effective. 

A similar method is employed throughout the 
various anatomical systems of the body in which x-ray 
examinations are used. The addition of a very useful 
glossary of radiographic terms and pronunciations is 
a valuable addition in this type of book. This volume 
should be a useful addition to the library of student 
and graduate x-ray technicians. 


Introduction to Physiological and Pathological Chemistry 


By L. Earle Arncw, M.D., Vice President, Merck 

Sharp & Dohme Research Laboratories Division. 

Revised with assistance of Marie C. D’Andrea, B.S. 

in Nursing Education. Fifth Edition, 504 pages. 

St. Louis: The C. V. Mosby Company, 1957. Price 

$4.25. 

Dr. Arnow’s book has been the standard accepted 
text in many of our better nursing schools for well 
over a decade. This new edition brings us up to 
date with many of the newer concepts in chemistry. 
Such topics of current interest as the antibiotics, co- 
enzymes, and blood components, as well as the newer 
tools of chromatography and radioactive tracers are 
discussed with great lucidity. The authors succeed 
admirably in keeping the student’s interest with con- 
stant references of the application of chemistry to 
clinical medicine. The monumental problem of cov- 
ering chemistry from elementary principles through 
the complexities of body function, necessary in such 
a textbook for nursing students, is brought to fruition 
by this new edition. 


Training of the Lower Extremity Amputee 


By Donald Kerr, B.B.A., Director National Institute 

for Amputee Rehabilitation, Lodi, N. J., and Signe 

Brunnstrom, M.A., Consultant in Amputee Training, 

Institute of Physical Medicine and Rehabilitation, 

New York University-Bellevue Medical Center. 264 

pages. Springfield, Illinois: Charles C. Thomas, Pub- 

lisher, 1956. Price $6.50. 

The authors state that this book is intended for use 
in Rehabilitation Centers and hospitals, as a textbook 
in schools of physical therapy, occupational therapy 
and nursing, and for members of the limb-making 
profession, as well as for the amputees themselves. 
The book is well written and the line drawings are 
good, but many of the photographs are only of fair 
quality, particularly those concerned with the detail 
of prosthetic joints. The authors have very properly 
emphasized pre- and postoperative physical therapy but 
probably could have devoted more space to the psy- 
chology of the amputee. Exceptional amputees have 
excelled in competitive sports but one doubts the 
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wisdom of generally urging participation in vigorous 
running and jumping sports for lower extremity am- 
putees. It would appear that time spent on vocational 
training would be of far greater benefit to these 
patients. 


Specifically, we find nothing new in this book and 
it is doubtful that it will find a very wide field of 
acceptance. 


Clinical Chemistry: Principles and Procedures 


By Joseph S. Annino, Clinical Chemist, Massachu- 
setts Memorial Hospitals, Boston. 273 pages. Boston: 
Little, Brown and Company, 1956. Price $7.50. 

It was the intention of the author that this book 
fill the gap between so-called “Cook Books,” which 
present only the mechanics of methods, and theoretical 
textbooks, which do not include many practical ex- 
planations of mechanical details. This objective was 
reached to some degree, but there are many aspects 
of the book that are not entirely desirable. The 
discussions of apparatus are limited, since they de- 
scribe only one type of equipment. In a number of 
instances, specific brands of glassware (Kimble pipets) 
and instruments (Coleman spectrophotometer), etc. 
are recommended. Many laboratories which might 
consider using this book already have much of their 
equipment and the specific nature of recommenda- 
tions limits the use as a reference text. Most of the 
methods described are the older classical procedures, 
with the obvious omission of newer micro methods. 


INSTRUCTIONS TO CONTRIBUTORS 


Exclusive Publication: Articles offered for publication must 
be contributed solely to the Southern Medical Journal. 


Manuscripts: Manuscripts should be original copy, type- 
written, double-spaced, with wide margins. Because of lack 
of space, it is necessary to limit the number of bibliographic 
references to twenty. Footnotes and references should con- 
form to the following style: 


1. Doe, J. E.: What You Should Know 
about It, New England J. Med. 
243:435, 1950. 


IMustrations: Black and white glossy prints, preferably 5 by 
7 inches, and drawings in India ink on white paper are 
required. The author's name, number and indication of 
top, if doubtful, should be attached. Necessary plates not 
exceeding six, or one and a half pages, will be furnished 
by the Journal. 


Reprints: Reprints are available at publisher’s cost. An 
order form will accompany author's galley proof and should 
be returned with the galley to the Editor. 


Book Reviews: Books and monographs submitted for review 
should be mailed to the Editor. Acknowledgment will ap- 
pear in the Journal. Selection rights reserved. 


Editorial Address: All manuscripts, corrected galley proof, 
reprint orders, books for review and related correspondence 
should be addressed to the Editor, R. H. Kampmeier, M.D., 
Vanderbilt University School of Medicine, Nashville 5, 
Tennessee. 


Business Address: All correspondence related to member- 
ship, subscriptions, advertising, and other business should 
be addressed to the Southern Medical Association, Empire 
Building, Birmingham 3, Alabama. 
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CONFIRMED THERAPEUTIC UTILITY 


Pro-Banthine® “proved almost invariably 
effective in the relief of ulcer pain, 


in depressing gastric secretory volume and in 


inhibiting gastrointestinal motility. 


“Our findings were documented by an in- 
tensive and personal observation of these 
patients over a 2-year period in private prac- 
tice, and in two large hospital clinics with 
close supervision and satisfactory follow-up 
studies.”* 

Among the many clinical indications for 
Pro-Banthine (brand of propantheline bro- 
mide), peptic ulcer is primary. During 
treatment, Pro-Banthine has been shown 
repeatedly to be a most valuable agent when 
used in conjunction with diet, antacids and 
essential psychotherapy. 

Therapeutic utility and effectiveness 


of Pro-Banthine in the treatment of peptic 
ulcer are repeatedly referred to in the recent 
medical literature. 
Pro-Banthine Dosage 
The average adult oral dosage of Pro- 
Banthine is one tablet (15 mg.) with meals 
and two tablets at bedtime. 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 


*Lichstein, J.; Morehouse, M.G.,and Osmon, K. L.: 
Pro-Banthine in the Treatment of Peptic Ulcer. A 
Clinical Evaluation with Gastric Secretory, Motil- 
ity and Gastroscopic Studies. Report of 60 Cases, 
Am. J. M. Sc. 232:156 (Aug.) 1956. 
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OUTSTANDING 
SOURCE OF 


ENTIRE VITAMIN B COMPLEX @ MINERALS 
NUTRITIONALLY COMPLETE PROTEIN 


Therapeutic and Dietetic 


VITAMIN FOOD CO., INC. 
NEWARK 4, N. J. 


'® Modern Treatment Facilities @ Psychotherapy Em- 
phasized @ Large Trained Staff @ Individual Attention 
@ Capacity Limited @ Occupational and Hobby 
Therapy @ Supervised Sports @ Religious Services 
Plus .. 

Your patients spend many hours daily in healthful out- 


door recreation, reviving normal interests and stimu- 
lating better appetites and stronger bodies... all on 
Florida’s Sunny West Coast . 
Rates Include All Services and Accommodations 
Broch d Rates Available to Doct d Instituti 
A MODERN HOSPITAL FOR Director—Samurt G. Hinss, MD. 


E M T N A L E A D J U STM N T Assoc. Medical Director—Wa ter H. WELLBORN, Jr., M.D. 


Peter J. Sroto, M.D. 


TARPON SPRINGS e FLORIDA Russ, Jz. M.D. Arturo G. Gonzacez, M.D. 
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VISETTE 


electrocardiograph 


Everything you need for taking an accurate, permanent, directly- 
recorded electrocardiogram is now available in a “package’’ the 
size of a portable typewriter, and that weighs only 18 pounds! 
This is the new Model 300 VISETTE — a completely modern, 
transistorized ECG recently introduced by Sanborn Company. 
The unique design has made possible for the first time a clinically 
accurate instrument that is /ruly compact and fully portable. 

By actual use — in your own examining room, in your patient’s 
home, at a hospital — you can discover the Visette’s value and 
portability. Convenience of use, greater ease of operation — and 
even simpler, faster servicing, should the need arise — comprise 
the design concept of this new Sanborn instrument. 

A comprehensive folder describing the Model 300 VISETTE 
electrocardiograph is available on request. Or call the Sanborn 
Company Branch Office or Service Agency in your locality for a 


it demonstration in your office — to see for yourself the advantages 
" of owning the ECG that “brings ’cardiography to your patient.” 
ontinental USA 
The established Sanborn Model 51 Viso-Cardiette is also 
available for those who prefer a larger, heavier (34 Ibs.) 
instrument — $785.00, delivered. Many doctors use their 
“51 Viso” in the office and the Visette on “cardiograph calls.” 
le 
D SANBORN com 


MEDICAL DIVISION 
D 175 Wyman Street, Waltham 
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TUCKER HOSPITAL, INC. 


212 West Franklin St. 
RICHMOND, VIRGINIA 


A private hospital for diagnosis and 
treatment of psychiatric and neurologi- 
cal patients. Hospital and out-patient 
services. 


(Organic diseases of the nervous system, psycho 
neuroses, psychosomatic disorders, mood disturb- 
ances, social adjustment problems, involutional 
reactions and selective psychotic and alcoholic 
problems.) 


Dr. Howarp R. Masters Dr. James ASA SHIELD 
Dr. Wem M. Tucker Dr. Georce S. Furtz, Jr. 
Dr. Ametia G. Woop Dr. Ropert K. WILLIAMS 


Continued from page 541 


NORTH CAROLINA 


Dr. George H. Welch, Jr., of the Duke University 
Medical Center staff has been named this year’s win- 
ner of the Mead-Johnson Award for Graduate Train- 
ing in Surgery. 

Dr. Charles H. Burnett has been appointed a 
Member of the Diabetes and Metabolic Diseases Train- 
ing Grants Committee of the National Institutes of 
Health. Dr. Burnett has also been designated as 
Vice-Chairman of the Experimental Medicine and 
Therapeutics Section of the American Medical Asso- 
ciation. 

Dr. Hans H. Strupp has joined the staff of North 
Carolina Memorial Hospital as Director of Psycho- 
logical Services. 

Recent additions to the faculty of Bowman Gray 
School of Medicine include Dr. Ira Bell, Hickory, 
Assistant in Clinical Radiology; Dr. Rachel Meschan, 
Research Associate in Radiology; Dr. Luther Hollands- 
worth, Instructor in Anesthesiology; and Dr. R. Glenn 
Watson, Instructor in Microbiology. 

Dr. Louis G. Welt of the University of North 
Carolina School of Medicine has been elected Presi- 
dent of the Southern Society for Clinical Research 
for 1958-59. 


Dr. Robert A. Ross has been named President-Elect 
of the Tri-State Medical Association. 


Continued on page 74 


JOSIAH MACY, JR. FOUNDATION 


Announces two new books 


GLAUCOMA, Transactions of the Second Conference 


Edited by Frank W. Newell, Department of Surgery (Ophthalmology), 
University of Chicago 
The discussions at this conference centered around the historical background of 
mechanisms concerned with aqueous formation, an introduction to mathematical 
formulation of aqueous dynamics, mechanisms of transport by membranes, the 
glaucoma problem, and applanation tonometry. 


$4.95 


GROUP PROCESSES, Transactions of the Third Conference 


Edited by Bertram Schaffner, University Seminar on Communications, 
Columbia University 


The main topics under discussion in this volume were interpersonal influences 
within the family, interpersonal persuasion, further studies on maternal-neonate inter- 
relationships, and Chinese Communist thought reform. 


$4.00 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
16 WEST 46th STREET, NEW YORK 36, NEW YORK 


Please make checks payable to Josiah Macy, Jr. Foundation 


A catalogue of all transactions in print will be sent upon request 
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This letter with the latest information on Marsilid was mailed to most 
practising physicians. In case you overlooked it, you may be interested in 


this copy. 


P.S. 


Roche Laboratories 
Nutley 10, New Jersey 


Dear Doctor: 
vo call your attention to on te the clintesl use of 
Mareilid -- new paychic energiser which is of impressive value in the treat- 
ment of depression? 
Therefore it is essential to use the correct dosage if good results are to Be 
vith minimum likelihood of side effects. There cam be no doubt that 
cause potentially serious side reactions. | 
to start treateent of usbulatory with 
of 15 is in most abe- 
- It is essential to reduce dosage after initial stege 
because Marsilid, like digitalis, hes cumilative 
may be so pleased with the : effects of that vg 
to disreger4é orders to is wo 
for — end to effort to ensure 
cooperation by the 
may couse ly when it is given in re 
effects may ccour in 
dosage thay are reely encountered on daily 
is regutred for institu- 
of years, UX needed, given 
used in eabulstory 
used with and attention mst be to accurate i 
But we that by observing the ae e 
and Gizections in the enclosed 
ele to gratifying results vith Marsilid -- results - 
method, treating depression. 
Sincerely, 
a 
Bret 
SES Director of Medical Information 
| 


for jmporian 
on ‘Marsilid 
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In Upper Respiratory Tract Infections... 
for symptomatic relief and 
prevention of bacterial complications 


Penicillin V with Salicylamide, Promethazine Hydrochloride, Phenacetin, and Mephentermine Sulfate, Wyeth 


Supplied: Capsules, bottles of 36. Each capsule contains 
penicillin V, 62.5 mg. (100,000 units); salicylamide, 194 mg.; 
promethazine hydrochloride, 6.25 mg.; phenacetin, 130 mg.; 
mephentermine sulfate, 3 mg. 


k 
Philadelphia 1, Pa. 


antibacterial 
analgesic 
antipyretic 
mood-ameliorating 
sedative 
antihistaminic 


YOUR 
INVITATION 
TO ACTION 


Sj J / You are cordially invited to try 


PEN: VEE:Cidin in your practice. 


For a generous clinical supply and professional literature, write 
fae? . to Professional Service Department A, Wyeth, P.O. Box 8299, 
AS Philadelphia 1, Pennsylvania. 
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Allen’s 
INVALID HOME CITY VIEW 


ESTABLISHED 1890 


MILLEDGEVILLE, GEORGIA SANITARI U M 


For the treatment of 


NERVOUS AND 


MENTAL DISEASES For the diagnosis and treatment of 


nervous and mental disorders, and 
Ground 600 Acres — Buildings, Brick 


addiction to alcohol and drugs. 


Site High and Healthful Established 1907 


Ee. W. ALLEN, M.D. H. D. ALLEN, M.D. 


DEPARTMENT FOR MEN DEPARTMENT FOR WOMEN NASHVILLE, TENNESSEE 


Terms Reasonable 


“Premarin” with Meprobamate new potency 
Each tablet contains 0.4 mg. “Premarin,” 200 mg. meprobamate 


For undue emotional stress 
in the menopause 


WRITE SIMPLY... 


No. 880, PMB-200 


bottles of 60 and 500. 
Also available as No. 881, PMB-400 
PMB-400 (0.4 mg. “Premarin,” 400 mg. meprobamate bottles of 60 and 500. 


in each tablet). 


AYERST LABORATORIES ° New York 16, New York . Montreal, Canada 


“Premarin®’ conjugated estrogens (equine) «> Meprobamate licensed under U.S. Pat. No. 2,724,720 5830 


vc 
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Monilial overgrewrth 


SUPPAIED 
4 ERY 


coatain 250 tetracycline 
ned 


ohosphate- buffered). 


ther flavored) Bach form of ‘HBO 


Contains 125 noted fo effectiveness 

a} per ih, vides cic therapy: for 
wegen Gy erage adult x thos pa ats 
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RADFORD, VIRGINIA 


4 
STAFF 
James P. Kinc, M.D. 
Director 
James K. Morrow, M.D. Daniev D. Cures, M.D. 
Tuomas E. Painter, M.D. James L. Currwoop, M.D. 
Crara K. Dickinson, M.D. Medical Consultant 


Affiliated Clinics: 
Bluefield Mental Health Center Beckley Mental Health Center Harlan Mental Health Center 
525 Bland St., Bluefield, W. Va. 20714 McCreery St. Harlan, Ky. 
David M. Wayne, M.D. Beckley, W. Va. C. H. Crudden, M.D. 
W. E. Wilkinson, M.D. 


HILL CREST SANITARIUM 


Established in 1925 


FOR NERVOUS AND MENTAL DISEASES 
AND ADDICTION PROBLEMS 


Out-Patient Clinic and Offices 


James A. Becton, M.D. James Keen Ward, M.D. 
P. O. Box 2896, Woodlawn Station, Birmingham 6, Ala. Phones WO 1-1151 and WO 1-1152 


C0-6167 


A PRIVATE HOSPITAL 
=a 
pwr 


DEPRESSED 


® Relieves depression 
without euphoria 
—not a stimulant 

= Restores natural sleep 
without depressive 
aftereffects 

—not a hypnotic 


= Rapid onset of action 
Side effects are 

minimal and easily 

controlled 


“Deprol* 
Composition: Each tablet 
contains 400 mg. 


meprobamate and 1 mg. 
benactyzine HCl 


Average Adult Dose: 
1 tablet q.i.d. 


(Wf) WALLACE LABORATORIES, New Brunswick, N. J. Literature and samples on request 


Co-6167 
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stops vertigo 


te 


stops vertigo, 
stops vertigo; 
stops. vertigo, 
stops vertigo, 


stops vertigo 


@ 


stops vertigo, 


stops vertigo, 


stops vertigo, 
stops vertigo 


stops vertigo 


and a glance at the formula shows two 
reasons why 
each ANTIVERT tablet contains: 


Meclizine (12.5 mg.) 
to ease vestibular distention 


Nicotinic Acid (50 mg.) 
for prompt vasodilation 


Dosage: one tablet before each meal. In bottles 
of 100 blue-and-white scored tablets. Prescrip- 
tion only. 

ANTIVERT in geriatrics 

Vertigo is a leading complaint among the aged. 
Help your elderly vertiginous patients with 
ANTIVERT. 


New York 17, New York 
Division, Chas. Pfizer & Co., Inc. 


APRIL 1958 


Antivert 


A 
blood pressure 
: 
. 
with 
‘ In DIO ‘essures 200 
tapiets jour tim ‘ly n ot 


in its completeness 


PILLS 


Digitalis 


Each pill is 

equivalent to 

j one USP Digitalis Unit 

| Physiologically Standardized 
therefore always - 

dependable. 


; Davies, Rose & Co., Ltd. 
Boston, 18, Mass, 


ey 


CONTEMPORARY DESIGN, ECONOMY 
AND COMPLETE VERSATILITY, MAKE 
THESE THE FINEST MATTERN X-RAY 
UNITS EVER OFFERED. 


COMPACT—less space required . . . SIMPLIFIED—but 
allowing technical flexibility .. . CONTEMPORARY—will 
compliment its surroundings . . . VERSATILE—diagnostic 
radiography—fluoroscopy. 


COMPLETE .. . 18” focal spot table 
top distance...recipromatic 
bucky .. . hand tilt table... 
12” x 16” fluoroscopic screen . . . 
motor driven table . . . spot device 
.. 12” x 12” fluoroscopic screen. 


... 100 MA Control, floor, 
desk or wall mount 
...300 MA Full Wave Con- 
trol Console, 1/30 second 
electronic timer . . . both 
with integrating fluoro- 
scopic timer. 


ae 


OF LAND- AIR INC. 


01Gram 
q 


hypertension 
IS a State 
of stress 


Representative Case Report: L.A.. male, aged 60 


Hypertension of long. duration. complicated by anxiety, 
nervousness, insomnia, headache. palpitations, and 
typical hypertensive discomfort. To manage the emo- 


tional component, EQUANIL was as given as an adjunct 


hypertension 


icantly relieved. The combined therapy continues, and 


"anxiety is the voice of stress iam 
hypertens ignif- 
cific antl n sign! 
> maintain 
plood pressure 1S now ma 
EQUANIL 
Meprobamate 
PHENERGAN® HC} 
Promethazine HCI 
SPARINE® 
Promazine HC! 
A Wyeth normotropic drug for nearly — Meprobamate 
every potient under stress Philadelphia 1, Pa. 
Relieves tension—mental and muscular 
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Thee*“OLD AGE SYNDROME” 


hasn't got him down! 


NIATRIC 


For return to more normal, happier activity and 
improved behavior in the “Old Age Syndrome"— 
Niatric brings renewed interest and emotional 
relief from mild depression, confusion, and for- 
getfulness. Niatric improves circulation, helps to 
protect capillary integrity and to guard against 
the ‘little strokes” often found in your older pa- 
tients suffering from symptoms of cerebral vas- 
cular insufficiency. 


LITERATURE AND SAMPLES AVAILABLE ON REQUEST 


COMPOSITION: Pentylenetetrazol 100 mg., Nicotinic Acid 
50 mg., Ascorbic Acid 100 mg., Bioflavonoids 100 mg. 


“ A B. F. ASCHER & CO., INC. «+ Ethical Medicinals/ Kansas City, Mo. 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, rest, conva- 
lescence, drug and alcohol habituation. 

Insulin Coma, Insulin Sub-Shock, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and X-ray. 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly claims an all 
a around clime for health and comfort. There are ample facilities for classification of patients, rooms 
single or en suite. 

Wo. Ray GnriFFIN, Jr., M.D. Mark A. GrirFin, M.D. 
Rosert A. GrirFin, M.D. Mark A. GriFFIN, JR., M.D. 


For rates and further information write APPALACHIAN HALL, AsHevILE, N. C. 
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hypersensitivity to 
animal dander... 
pollens... house dust 
foods...molds... 


respond 


Corbinonamine Maleate 


Tablets Clistin, 4 mg. 


Tablets Clistin R-A 
(Repeat Action) C [ T N 
8 mg. (orange) and 


12 mg. (yellow) 


Elixir Clistin, 4 mg. for “effective control of allergic symptoms 
per See. with little risk of sedation”* 
*Johnson, H. J., Jr.: 
Am. Pract. & Digest. Treat. Dosage Schedule For Children: Dosage Schedule For Adults: 
1 to 3 years—2 mg. mild to moderate symptoms: 4 mg, 
3 to 6 years—2 to 4 mg. q.id. (severe symptoms: 6 to 8 mg. 


Mc NE IL LABORATORIES, INC., Philadelphia 32, Pa, 


“ 
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CORNELL UNIVERSITY MEDICAL COLLEGE 
ANNOUNCES THE THIRD ANNUAL POSTGRADUATE COURSE IN 
JUNE 9-14, 1958 
Hospital for Special Surgery—The New York Hospital in New York City 
UNDER THE DIRECTION OF 
PRESTON A. WADE, M.D. 

Fundamental Principles of Wound Treatment Dr. Frank Glenn 
Metabolic Response to Injury . . Dr. James A. Nicholas 
The Metabolism of Bone in Relation to Fracture Healing Dr. Melvin Horwith 
Injuries to Abdomen .. Dr. Samuel W. Moore 
X-Rays in Fracture Treatment na ’ Dr. John A. Evans 
Treatment of Shock . Dr. John M. Beal 
Anaesthesia in Trauma .. Dr. Joseph F. Artusio 
Injuries to the Chest Dr. Cranston W. Holman 
Indications for and Technique of Tracheostomy Dr. James A. Moore 
Open Fractures Dr. Robert L. Patterson 
Back Injuries Dr. Peter C. Rizzo 
Head Injuries . .. Dr. Bronson S. Ray 
Pathological Anatomy of Intra-Cranial Injuries .. Dr. Milton Helpern 
Injuries to Spinal Cord ; Dr. Herbert Parsons 
Fractures of Spine = Dr. Philip D. Wilson, Sr. 
Antibiotics in Trauma .. Dr. Peter Dineen 
Fractures of Pelvis and Complicating Injuries m2 John W. Draper and Dr. Paul W. Braunstein 
Trauma to Genito-Urinary System Dr. Victor F. Marshall 
Auto-Crash Injury Research Dr. Paul W. Braunstein 
Pathological Fractures __. Dr. Robert L. Patterson 

‘ Treatment of Multiple Injuries Dr. Preston A. Wade 
Injuries to Ligaments and Cartilages of Knee Dr. Frederick Lee Liebolt 
Fractures of Knee Dr. Frederick Lee Liebolt 
Injuries to Blood Vessels .. Dr. Jere W. Lord, Jr. 
Fractures of Elbow . Dr. T. Campbell Thompson 
Fractures of Humerus ... Dr. William Cooper 
Fractures of Shoulder . a ' Dr. Philip D. Wilson, Jr. 
Peripheral Nerve Injuries Dr. Howard S. Dunbar 
Demonstration of Plaster of Paris Application Dr. Robert L. Patterson and Dr. Preston A. Wade 
Demonstration of Application of Traction Dr. Robert L. Patterson and Dr. Preston A. Wade 
Fractures of Acetabulum and Dislocations of Hip Dr. T. Campbell Thompson 
Intracapsular Fractures of Hip Dr. Preston A. Wade 
Intertrochanteric Fractures of Hip Dr. Carleton M. Cornell 
Fractures of Femoral Shaft Dr. Preston A. Wade 
Fractures in Children Dr. Preston A. Wade and Dr. Howard D. Balensweig 
Treatment of Burns Dr. Herbert Conway 
Skin Grafting of Fresh Burns .. Dr. Herbert Conway 
Eye Injuries .....Dr. John M. McLean 
Amputations Dr. T. Campbell Thompson 
Fractures of Forearm ...Dr. Paul W. Braunstein 
Fractures of Carpal Bones ... Dr. Irvin Balensweig 
Colles’ Fractures : ..Dr. Rolla D. Campbell, Jr. 
Fractures of Hand....... .......Dr. L. Ramsay Straub 
Fractures and Dislocations of Foot and Tarsus... Dr. Philip D. Wilson, Sr. 
Fractures of Ankle..... ‘3 ey ..Dr. Robert L. Patterson 
Fractures of Tibia and Fibula... ...Dr. Rolla D. Campbell, Jr. 
Cross-leg Flaps for Injuries to Leg ....Dr. Herbert Conway 
Principles of First Aid Treatment. . ..Dr. Preston A. Wade 
Operative Treatment of Fractures Dr. Preston A. Wade 
Fractures of the Mandible _.Dr. Stanley J. Behrman 
Injuries to Hand. , ...Dr. L. Ramsay Straub 
Joint Motion and Physical Therapy .Dr. Howard D. Balesweig 
Management of Mass Casualties. . Dr. Paul W. Braunstein and Dr. Preston A. Wade 
Living accommodations for physicians and their wives will be available in Olin 
Hall, the Medical College Student Residence, at $2.50 per night per person. 

Tuition: $150.00 
For further information write to: 
Dr. Preston A. WADE, CORNELL UNIVERSITY MEDICAL COLLEGE 
1300 YorK AVENUE, NEw York 21 
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TULANE UNIVERSITY 


SCHOOL OF MEDICINE 


Gynecology for Specialists... ... July 7-12, 1958 


For detailed information write 


DIRECTOR 
DIVISION OF GRADUATE 
MEDICINE 
1430 Tulane Ave. New Orleans 12, La. 


effective, practical 


MUMPS VACCINE 


A specific immunizing antigen (chick embryo origin) 
for prevention or modification of mumps in children 
and adults. Vaccination should be repeated annually. 


LEDERLE LABORATORIES DIVISION 
AMERICAN CYANAMID COMPANY 
PEARL RIVER, N. Y. 


§ 
4 
j 
— 
— 
4 
cases, 1 or 2 tablets every four to six 
WM S MERR. COMPA 
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relaxes 


without 
impairing 
mental 

or physical 
efficiency 


well tolerated, relatively 
nontoxic /no blood dyscrasias, liver toxicity, 
Parkinson-like syndrome or nasal stuffiness 
well suited for prolonged therapy 


Supplied: 400 mg. scored tablets, g00 mg. sugar-coated 
tablets. Usual dosage: One or two 400 mg. tablets t.i.d. 


For anxiety, tension and muscle 
spasm in everyday practice. 


tranquilizer with muscle-relaxant action 


2-methyl-2--propy!-1,3-propanediol ditarbamate 


THE ORIGINAL MEPROBAMATE 


DISCOVERED & INTRODUCED BY 


WALLACE LABORATORIES 


NEW BRUNSWICK, NEW JERSEY 
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BRAWNER’S SANITARIUM 


ESTABLISHED 1910 
SMYRNA, GEORGIA 
Suburb of Atlanta 


Jas. N. BRAWNER, JR., M.D. 


ALBERT F. BRAWNER, M.D. 
Medical Director 


Associate Director 
For the Treatment of 
Psychiatric Illnesses and Problems of Addiction 


Member 
Georcia ASSOCIATION, AMERICAN HosPITAL ASSOCIATION 
NATIONAL ASSOCIATION OF PRIVATE PsYCHIATRIC HOSPITALS 


P.O. Box 218 HEmlock 5-4486 


REX BLANKINSHIP, M.D., Medical Director 
ploying modern diagnostic and treat- 
JOHN R. SAUNDERS, M.D., Assistant 
ment procedures—electro shock, in- Medical Director 
MES K. M.D., Associ 
CHARLES A. PEACHEE, JR., M.S., Clinical 
and mental disorders and problems of Psychologist 
addiction. R. H. CRYTZER, Administrator 


Brochure of Literature and Views Sent On Request - P.O. Box 1514 - Phone 5-3245 


— 


outstanding efficacy in skin disorders 


STEROSAN 
Hydrocortisone 


Cream and Ointment (chlorquinaldol GEIGY with hydrocortisone) 


The case illustrated below typifies the superior response pro- 
duced by STEROSAN-Hydrocortisone. Combining potent antibac- 
terial-antifungal action with a reliable anti-inflammatory and 
antipruritic effect, STEROSAN-Hydrocortisone is valuable in a 
wider range of infective or allergic dermatoses. 


A severe infectious eczematoid dermatitis on foot of 
15-year-old boy. Patient used STEROSAN-Hydrocortisone 
preparation 3 times a day for 23 days with a dramatic 
improvement as shown.* 


before treatment after treatment 


*Case report and photographs through the courtesy of N. Orentreich, M.D., New York, N.Y. 


STEROSAN®-Hydrocortisone (3% chlorquinaldol GEIGY with 1% hydrocorti- 
sone) Cream and Ointment. Tubes of 5 Gm. Prescription only. 


GEIG 4 ARDSLEY, NEW YORK 
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when you want 
Spectrum 


Benefits... 


When you want extended antibacterial coverage with high 
relative safety, consider PEN-VEE suLFas. Consider how it 
permits you to reserve the conventional broad-spectrum 
antibiotics for the resistant infections specifically requiring 
them. Consider PEN-VrEE suLFas because it unites penicillin 


V and sulfapyrimidines for potent complementary action. 
Prescribe it for wide antimicrobial attack in mixed infec- 
tions and those not readily diagnosed. 


Supplied: PEN- VEE SULFAS Tablets, bottles of 36. Each 


tablet contains 90 mg. (150,000 units) of penicillin V, T 
0.25 Gm. of sulfadiazine, and 0.25 Gm. of sulfamerazine. 
PEN- VEE SULFAS for Suspension, bottles of 2 fl. oz. upon 
reconstitution. Each 5-cc. teaspoonful after reconstitu- 
tion contains 90 mg. (150,000 units) of benzathine pen- 
icillin V, 0.25 Gm. of sulfadiazine, and 0.25 Gm. of 

sulfamerazine. Pe 

ab 

te’ 

® of 

Philadetphie 1, Pa. 

an 


Tablets: Penicillin V (Phenoxymethy! Penicillin) and Sulfonamides 
For Suspension: Benzathine Penicillin V and Sulfonamides 


BLOOD FACTORY 


PEPTONIZED IRON — 
DEPT. 


VITAMIN 
B COMPLEX 


MIXING 
DEPT. 


INSPECTOR OF 
BLOOD CELLS 


The preferred hematinic with PEPTONIZED iron 


LIVITAMIN 


Peptonized iron is virtually predigested. It is ach fluidounce contains: 


absorbed as well as ferrous sulfate, and is one- Iron peptonized .. . . . . 420 mg. 
(Equiv. in elemental iron to 71 mg.) 
tenth as irritating to the gastric mucosa. Manganese citrate, soluble . 158 mg. 


Anemias refractory to other forms of iron will Rui2mine hydrochloride. 10 
often respond promptly to Livitamin therapy. Cobslamin cone) 
The Livitamin formula, containing the B —Picotinamide 
complex, provides integrated therapy to cor- 
rect the blood picture, and to improve appetite Rice branextract - |. |. 1 Gm. 


The S.E. MASSENGILL Company sew . cry prancisco 


4 
VITAMIN B 2% 
RA _ ) 
4 
q 


Current studies* show peptonized iron— 


More rapid response in 
iron-deficient anemias. 


Free from tendencies to disturb 
digestion. (One-tenth as irritating 
to the gastric mucosa as 

ferrous sulfate.) 


Non-astringent. 
Absorbed as well as ferrous sulfate. 
One-third as toxic as ferrous sulfate. 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron 
and Ferrous Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 
1957). 


The S.E. MASSENGILL Company 


with Peptonzed ion 


Currently, mailings will be 
forwarded only at your request. 
Write for samples and litera- 
ture. 


BRISTOL, TENNESSEE 
e KANSAS CITY e SAN FRANCISCO 


For predictable therapeutic advantages... 3 
focus on peptonized iron a 
of ay 
4 = 
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Skin graft donor site after 2 weeks’ treatment with... 


petrolatum gauze-still | FURACIN gauze— 
largely granulation tissue completely epithelialized 


OBJECTIVE EVIDENCE OF 
SUPERIOR WOUND HEALING | 


was obtained in a quantitative study of 50 donor | 
2 sites, each dressed half with FURACIN gauze, | 
half with petrolatum gauze. Use of antibacterial 
FURACIN Soluble Dressing, with its water-soluble base, 
: resulted in more rapid and complete epithelialization. 
No tissue maceration occurred in FURACIN-treated | 
areas. There was no sensitization. | 
Jeffords, J. V., and Hagerty, R. F.: Ann. Surg. 145:169, 1957. 


FU RAC I N Me @ @ brand of nitrofurazone 


the broad-range bactericide that is gentle to tissues 


spread FurRAcIN Soluble Dressing: FURACIN 0.2% in water- 
soluble ointment-like base of polyethylene glycols. 


sprinkle FURACIN Soluble Powder: FURACIN 0.2% in powder 
base of water-soluble polyethylene glycols. Shaker-top vial. 


spray FURACIN Solution: FURACIN 0.2% in liquid vehicle of 
polyethylene glycols 65%, wetting agent 0.3% and water. 
& EATON LABORATORIES, NORWICH, N.Y. 


Nitrofurans—a NEW class of antimicrobials—neither antibiotics nor sulfonamides 
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++. and for a nutritional bulidup 
plus freedom from leg cramps* 


STORCAVITE’ 


phosphate-free caicium, 10 essential 
vitamins, 8 important minerals. 
Bottles of 100. 


*due to caicium-phosphorus imbalance 


a 


NEW YORK 17, NEW YORK 


BONADOXIN’ 


STOPS MORNING SICKNESS...BUT 


.--1T DOESN’T STOP THE PATIENT 


Division, Chas. Pfizer & Co., Inc. 


BONADOXIN brings relief to 88.1% 

of patients ...often within a few hours.!.2 
But it does not produce drowsiness, or 
side effects associated with over-potent 
antinauseants. With safe BONADOXIN, 
“toxicity and intolerance ...[is] zero.""2 
Is she blue at breakfast? Prescribe 
BONADOXIN. Usually just one tablet at 
bedtime stops nausea and vomiting 

of pregnancy... 

and just one supplies the 

full 50 mg. of pyridoxine. 


EACH TABLET CONTAINS: 
MECLIZINE HCI......... 25 mg. 
PYRIDOXINE HCI........ 50 mg. 
Bottles of 25 and 100. 


References: 1. Groskloss, H. H., et al: Clin. 
Med. 2:885 (Sept.) 1955. 2. Goldsmith, J. W.: 
Minnesota Med. 40:99 (Feb.) 1957. 
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aqueous 
ready-to-use 


freely miscible 


TASTY, 

FAST-ACTING 

ORAL FORM 

OF CITRATE-BUFFERED 
ACHROMYCIN V 


intestinal tract 


early, high peaks of concentration in body 
tissue and fluid 

© quick control of a wide variety of infections 

© unsurpassed, true broad-spectrum action 

© minimal side effects 

© well-tolerated by patients of all ages 

ACHROMYCIN V SYRUP: 

Orange Flavor. Each teaspoonful (5 cc.) 


contains 125 mg. of tetracycline, HC! equivalent, 
citrate-buffered. Bottles of 2 and 16 fl. oz. 


DOSAGE: 

6-7 mg. per Ib. of body weight per day. 
*Reg. U.S. Pot, Off. 

LEDERLE LABORATORIES DIVISION 


AMERICAN CYANAMID COMPANY 
PEARL RIVER, NEW YORK 


TETRACYCLINE BUFFERED WITH SODIUM CITRATE 
© accelerated absorption in the gastro- = 
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“the best symptom 
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TOTAL 


to relieve pressures | 
in your patients 


to relieve pressures 
on your patients 


Squibb Whole Root Rauwolfia Serpentina 


“We are in firm agreement with Wilkins who 
states that Rauwolfia* is the best symptom re- 
liever. It relieves anxiety and tension, partic- 
ularly the tension headache of the mild hyper- 
tensive patient, better than any other drug. It 
lowers blood pressure and slows the pulse much 
more efficiently than the barbiturates. It is not 
habit forming and is synergistic with all other 
known hypotensive agents.” . 


Finnerty, F. A. Jr.: New York State J. Med. 57: 2957 
(Sept. 15) 1957. 


BE TRADEMARK, IS THE SQUIBB BRAND OF RAUWOLFIA SERPENTING 
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MANAGEMENT 
PATIENTS 


Raudixin — Root of 
preferred to reserpine in private practice | ie 
cause of the additional of the’ 
root.” 


Corrin, K. M.: 


(May) 1957. 


Dosage: Two 100 mg. i on 


ily; may 
be adjusted within a Fange of 0 mg. 


daily. Supply : 50 and 100 mg. ‘aan bottles of 


100, 1000 and 5000. 


Squibb Quality— 
the Priceless Ingredient 
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-STOOL SOFTENING 
Forks 
ALONEISNOTENOUGH 


~ THRUWAY] PERISTALSIS 
NEEDED. 


Je 


Map Copyright by Rand McNally & Co., RL No. 57S124 


Aquatyl 


a natural peristaltic stimulator with effective 
stool softening action 


restores normal bowel physiology to provide normal, lasting correction 
of constipation. Each Aquatyl tabule contains 50 mg. dioctyl sodium 
sulfosuccinate and 100 mg. cholic acid. Dioctyl sodium sulfosuccinate 
safely softens the stool . . . cholic acid, an elemental body constituent, 
sparks natural peristalsis and a return to normal evacuation. 


Dosage: Initially, two or three tabules with a full glass of water 3 times daily 
for three days. Maintenance therapy, usually 1 or 2 tabules daily. 


IRWIN, NEISLER & CO. «+ DECATUR, ILLINOIS 
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Continued from page 52 


TEXAS 


Dr. Edward L. Pratt, Chairman of the Department 
of Pediatrics at Southwestern Medical School of the 
University of Texas, Dallas, is a member of the 
Medical Mission Team who will present papers in 
the middle eastern countries of Turkey, Lebanon, 
and Israel under sponsorship of the Unitarian Service 
Committee. 

Dr. John Thiel, Assistant Professor of Surgery at 
the University of Texas Medical Branch, Galveston, 
has been given an honorary doctorate degree by St. 
Edward's University in recognition of his contributions 
to his profession, community, and church. 

The Scott and White Clinic and Scott and White 
Memorial Hospital, Temple, announce the appoint. 
ment of Dr. Sherman Brance Lindsey, Dr. John 
Robert Shell, and Dr. Robert Colby Little to the 
Department of Internal Medicine. Dr. Ernest James 
Nelson has been appointed to the Department of 
Anesthesiology and Dr. Walter Hearne Jarvis, Jr., 
has been appointed to the Department of Radiology. 


VIRGINIA 


Staff officers of the Marshall Lodge and Guggen- 
heimer Memorial Hospitals in Lynchburg are: Drs. 
G. Edward Calvert, President; E. L. Stoll, Vice-Presi- 
dent; and Claire Whitmore, Secretary. Elected to the 
Executive Board were Drs. John Wyatt Davis, Jr., 
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Richard Hawkins, L. M. Howard, J. B. Jones, W. F. 
Thornton, and E. T. Owen. 

Dr. Randolph T. Shields is the new President of 
the King’s Daughters’ Hospital Staff in Staunton. Dr. 
William E. Harman has been elected Vice-President, 
Dr. Bruce L. Baer, Secretary-Treasurer, and Dr. H. 
McKelden Smith, member-at-large of the Executive 
Committee. 

Dr. Adrian J. Delaney has been elected President 
of the Alexandria Hospital Medical Staff. Dr. C. A. 
Hudson has been named President-Elect, and Dr. 
Jean D. Lockhart, Secretary-Treasurer. Drs. A. S. 
Williams and Christopher Murphy, Jr., have been 
elected to two year terms on the Executive Committee. 

Dr. H. Lee Earnhardt has been elected President 
of the Mary Washington Hospital Staff, Fredericks: 
burg. Dr. J. C. MacKnight is Vice-President, and Dr. 
John W. Painter, Secretary-Treasurer. 

The Northampton-Accomack Memorial Hospital 
Medical Staff has named Dr. W. J. Sturgis, Jr., as 
President, Dr. J. E. Gladstone, Vice-President, and Dr. 
E. M. Henderson, Secretary. 

Drs. W. Leonard Weyle and Robert L. Howard 
have been elected members of the Board of Directors 
of the Arlington County Unit of the American Cancer 
Society. 

The Radford-Montgomery Chapter of the Virginia 
Society for Crippled Children has re-elected Dr. An- 
drew F. Giesen as President. 

Dr. Ernest B. Carpenter is Chairman of the Medical 
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Advisory Committee of the Richmond-Henrico Chap- 
ter of the National Foundation for Infantile Paralysis. 
Other committee members are Drs. H. W. Park, Weir 
M. Tucker, Count D. Gibson, and William C. Gill. 

Dr. R. C. Longan, Jr., Richmond, has been ap- 
pointed to the State Hospital Board, filling the un- 
expired term of Dr, R. Finley Gayle, Jr. 

Dr. Vincent W. Archer, Charlottesville, a former 
SMA Councilor, was elected President of the American 
College of Radiology at its 35th annual meeting in 
Chicago, February 7. 


WEST VIRGINIA 


Dr. Frank J. Holroyd of Princeton has been re- 
named to the Medical Licensing Board of West 
Virginia. 

Dr. Harry E. Handley has been appointed Deputy 
Director of the State Department of Health. 

Dr. Mildred Mitchell-Bateman has been certified 
in Psychiatry by the American Board of Psychiatry 
and Neurology. 


CLASSIFIED ADVERTISEMENTS 


LOCATION AVAILABLE—Excellent location avail- 
able for physician planning to do eye, ear, nose and 
throat, Tuscaloosa, Alabama. Office and complete of- 
fice equipment now available due to death of phy- 
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sician with large established practice. Contact Mrs. 
A. M. Walker, 15 Forest Lake Drive. Tuscaloosa, 
Alabama. 


LOCATION WANTED—General Surgeon, approved, 
with wide experience desires connection with small 
hospital or clinic, preferably in good rural area where 
living conditions are good. Income not primary ob 
jective. Contact HH c/o SMJ. 


SURGICAL INSTRUMENTS FOR SALE—New con. 
dition or brand new, consisting of all necessary in- 
struments for complete laporatomy; D&C set; circum- 
cision set; delivery set with new Kiclland forceps never 
used; complete new condition Spencer bright line 
Hemocytometcr. Total retail value $866.04. Sacrifice 
all or none for $450.00 f.0.b. cash. All instruments 
guaranteed as described or retail price refunded for 
each instrument not meeting condition. List sent upon 
request. Contact CW c/o SMJ. 


WANTED—Radiologist, full time—town of 13,000 
drawing area 75,000. North Carolina. Contact Dr. T. 
J. Taylor, Roanoke Rapids, North Carolina. 


AVAILABLE FOR LEASE—Sanitorium, Nursing or 
Convalescent Home. Only ten minutes from downtown 
Mobile, Alabama; fully equipped to care for 65 pa- 
tients. Building in excellent condition, situated on 
40 acres of beautifully landscaped grounds. For full 
information, write Miss Betty Ward, 4175 Japonica 
Lane, Mobile, Alabama. Telephone GR 9-3986. 


INDEX ANDRELABOVE MINIMUM 
DROWSINESS ANB OTHER EFFECES. 
My ROBINS ENC. RICHMOND, VIR- 
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3 advantageous ways 


DESITIN 


hemorrhoidal 


SUPPOSITORIES 


different in 
formula 


the only rectal 
suppositories to 
contain Norwe- 
giancod liver oil. 
Free from drugs 
that might mask 
serious 


with cod liver oil 


2 different in 
action 
unsaturated fatty 
acids and vita- 
mins A and D aid 
healing. Desitin 
Suppositories 
soothe, protect, 
ease pain, relieve 
itching and de- 


congest...for 
more comfort. 


3 different in 
~=shape 


anatomically cor- 
rect in shape for 
easier insertion 
and retention. 


812 Branch Ave., Providence 4, R. I. 
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SUSPENSION 


TABLETS 


SULFOSE 


Triple Sulfonamides, Wyeth 


(Trisulfapyrimidines: Sulfadiazine, Sulfamerazine, Sulfamethazine) 


\AN 
BY 


advertisement con- 
fms to the Code for 
Advertising of the Physi- 


Cans’ Council for Infor - 


Ration on Child Health. 


® 
Philadelphia 1, Pa 


In urinary-tract infections 
BLoop Levets 
HIGH BLOOD LEVELS 
7 
\/ 
| 
WY * 
IN | 
: 


"It happened 
at work 
while he 
was putting 
oil in 
something" 


"He told 
Mom his 
shoulder 
felt like 
it was on 
fire” 


"He couldn't 
swing a bat 
without 
hurting" 


"But Doctor 
gave him 
some nice 
pills --and 
the pain 
went away 
fast" 


"Dad said 
we'd play 
ball again 
tomorrow 
when he 
comes home" 


AND THE PAIN 
WENT AWAY FAST 


FOR PAIN 


of Dinydrohydroxycodei 
and Homatropine, plus APC) 


ACTS FASTER... 
‘usually within 5-15 minut 


LASTS LONGER... 


_ usually for 6 hours or more 
MORE THOROUGH RELIEF. 


permits uninterrupted sleep through the night — 


RARELY CONSTIPATES. 
" excellent for chronic bedridden 


specific needs. PERCODAN-DEM! provides 
'e the PERCODAN formula with one-half the amount * salts 3 


AVERAGE ADULT DOSE: 1 tablet every 6 hours. “May 
be habit-forming. Available through all ‘De 


Each Percovan- Tablet contains 450 mg. 
deinone hydrochloride, 0.38 mg. dihydre 


HURT BACK REAL BAD 
> 
4 
| 
— 
: 
| 
\ 
| acid, 160,mg. phenacetin, and 32 mg, caffeine, 
ry ENDO LABORATORIES 
in Richmond Hill18,NewYork 
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for the 1 
spinning, 
whirling, 
reeling — 


brand of meclizine hydrochloride 
whatever the cause 
fo prevent 


vertigo, nausea 
ad VOINITINE 


as in pregnancy 


“THE MOST EFFECTIVE 
DRUG EVER USED” 
BONAMINE gives more complete 
and longer-acting protection 
against morning sickness — often 
extending over a full 24 hours, 
with a rare incidence of untoward 
effects.2 In contrast to other 
agents, ‘‘percentage of patients 
obtaining excellent response... 
is greater... also there are fewer 
therapeutic failures’’ — ‘‘at least 
90 percent of the patients im- 
prove under the medication’’2 


USEFUL IN: 
@ Nausea and ig of preg 
or hyperemesis gravidarum 
@ Cerebral arteriosclerosis and geri- 
atric indications 
.™@ Nausea associated with common 
pediatric infections 


®@ Postoperative nausea and vomiting 


@ Opiate or other drug-induced 
vomiting 


@ Emesis or dizziness associated 
with radiation therapy, Meniére’s 
syndrome, fenestration proce- 
dures, labyrinthitis, streptomy- 
cin toxicity 


® Motion sickness from any kind of 
travel 


BONAMINE Tablets, scored, tastahons, 25 mg. 
Boxes of 8, bottles of 100 and 500. 


BONAMINE Chewing fentots, pleasantly mint 
flavored, 25 mg. Package of 8. 


1. McKenna, C. J.: Amer. Pract. & Digest Treat. 
6:417, 1955. 2. Moyer, J. H.: M. Clin. North 
America, March, 1957, p. 405 


*Trademar 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 


: 
‘ 
: 
= 
4 
y 
“a 
, 
| 4 


80 


SOUTHERN MEDICAL JOURNAL 


Noludar 


will put your patient 


to sleep 
and he will not awaken 
with that knocked out 
feeling 


| Two 200 mg Noludar” Tablets 
(non-barbiturate) are almost 


certain to produce sound, 
restful sleep. One 200 mg 
tablet is frequently adequate. 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc 
Nutley 10, New Jersey 


Noludar®— brand of methyprylon— non-barbiturate 
sedative-hypnotic 


APRIL 1958 


VOLI 


| 
| 
f 
i 
J 


81 


SOUTHERN MEDICAL JOURNAI 


VOLUME 51 


7 


when the convalescing patient is hindered by loss 
of appetite, weight loss, fatigue, or underweight... 
when you suspect a concomitant nutritional iron ’ 


deficiency ... counteract this “run-down syndrome” 


with 
TROPH-IRON* LIQUID  B,2-IRON-B, 


the high potency preparation 
for once-a-day therapy 


Also available: ‘Troph-Iron’ Tablets for the adult who prefers a tablet medication. 


Smith Kline & French Laboratories, Philadelphia 
Reg. U.S! Pat Of, 
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‘“... Well, I usually prescribe Rorer’s Maalox. It’s an excellent 
antacid, doesn’t constipate and patients like its taste better.’ 


MAALOX® an efficient antacid suspension of magnesium-aluminum hydroxide gel. 
Suspension: Bottles of 12 fluidounces 

Tablets: 0.4 Gram, Bottles of 100 

Samples on request 

H. Rorer, INc., Philadelphia 44, Pennsylvania 
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Relieves 
Muscle 


Spasm “e 


K ACHE 


and other 


musculoskeletal 
disorders 


Relieves Spasm, Pain, and Depression too 
. In muscle spasm due to sprains, strains, herniated 
In Parkinsonism intervertebral disc, fibrositis, noninflammatory arthritic 
Highly selective action. ..energiz- states and many other musculoskeletal disorders, the 2 
ing first demand is for relief. Disipal fills this need. It is 
adynamia and akinesia...potent 
against sialorrhea, diaphoresis, quickly effective in skeletal muscle spasm almost re- 
oculogyria and blepharospasm... gardless of origin. Its mood-alleviating effect braces 
lessens rigidity and tremor... the patient against the depression so often accompany- 
alleviates depression...safe... i ing severe pain of any type. 
even in glaucoma. , 


ee Dosage: 1 tablet (50 mg.) t.i.d. 
U.S. Patent No. 2,567,351. Other patents pending. 


LOS ANGELES 
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Freddy Fiorinal® says, “My doctor told me— 


I'll relieve your tension headache with 


Fiorinal and straighten you out in a jiffy.’ 


DOSE: 1 or 2 tablets, repeated p.r.n. 

up to 6 tabs. Each tablet contains: 
Isobutylallylbarbituric acid 50 mg., 
Acetylsalicylic acid 200 mg., 
Acetophenetidin 130 mg., Caffeine 40 mg. 
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100 TESTS (APPROX) 


TES-TAPE 


(Urine Sugar Paper, itty) 
Protect from direct light, 
excessive moisture, and 


heat. 
DIRECTIONS — ON BACK 


routine checks verify clinical accuracy 


Every lot of “Tes-Tape’ is subjected to a panel of ten persons at the Lilly 
Research Laboratories who are unfamiliar with the use of “Tes-Tape.’ Each 
panel member examines twenty-five urine specimens containing different 
concentrations of glucose. The average accuracy of the observations at the 
designated levels was as follows: 


A total of 5,500 different speci- 
mens were assayed, with an over- 
all accuracy of 98.6 percent. 


Available at all pharmacies in plastic dispensers of approximately 100 tests. 


ELI LILLY AND COMPANY e¢ INDIANAPOLIS 6, INDIANA, U.S.A. 
628007 


\ 
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ANG 
Glucose Concentration Accuracy Bie 
2 percent 98.6 percent 
0.5 percent 88.9 percent : * 
0.25 percent 90.3 percent : 
0.1 percent 95.6 percent 3 
0 percent 100 percent 


Each 0.6 cc. of ABDEC DROPS supplies: 


Vitamin C (ascorbic acid) . . . . eee 50 mg. 


Vitamin B, (thiamine hydrochloride) . . ..... Img. 
Vitamin B, (G) (riboflavin) . ee. 1.2 mg. 
Vitamin B, (pyridoxine hydrochloride) . . .... 1 mg. 
Pantothenic acid (as the sodiumsalt) ....... 5 mg. 


Nicotinamide 


| 


even Mary’s not contrary when it's time for her 
delicious, apple-flavored 


ABDEC’ DROPS wars vrmams. 


comprehensive multivitamin formula 


now with improved formula for even greater protection... 


Vitamin Biz added 
Nicotinamide doubled 
Pantothenic acid more than doubled 


Riboflavin tripled 


¢ 
2 
IP): PARKE, DAVIS & COMPANY + DETROIT 32, MICHIGAN 


In bottles of 15 and 50 cc. with calibrated plastic droppers. z ia 
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